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PHARMACEUTICALLY ACTIVE PIPERIDINE DERIVATIVES, IN PARTICULAR 
AS MODULATORS OF CHEMOKINE RECEPTOR ACTIVITY 

The presOTt invention relates to heterocyclic derivatives having phannaceutical 
activity, to processes for preparing such derivatives, to pharmaceutical compositions 
comprising such derivatives and to the use of such derivatives as active therapeutic agents. 

Phannaceutically active piperidine derivatives are disclosed in EP-Al-1013276, 
WOOO/08013, W099/38514 and WO99/04794. 

Chemokines are chemotactic qrtokines that are released by a wide variety of cells to 
attract macrophages, T cells, eosinophils, basophils and neutrophils to sites of inflammation 
and also play a role in the maturation of cells of the inomune system. Chemokines play an 
important role in immune and inflanmiatory responses in various diseases and disorders, 
including asthma and allergic diseases, as well as autoimmune pathologies such as rheumatoid 
arthritis and atherosclerosis. These small secreted molecules are a growing superfamily of 8- 
14 kDa proteins characterised by a conserved four cysteine motif The chemokine 
siqierfemily can be divided into two main groups exhibiting characteristic structural motife, 
the Cys-X-Cys (C-X-C, or a) and Cys-Cys (C-C, or p) femilies. These are distinguished on 
tiie basis of a single amino add insertion between the NH-proximal pair of cysteine residues 
and sequence similarity. 

The C-X-C chemokines include several potent chemoattractants and activators of 
neutrophils such as interleukin-8 (IL-8) and neutrophil-activating peptide 2 (NAP-2). 

The C-C chemokines include potent chemoattractants of monocytes and lymphocytes 
but not neutrophils such as human monocyte chemotactic proteins 1-3 (MCP-1, MCP-2 and 
MCP-3), RANTES (Regulated on Activation, Normal T Esqjressed and Secreted), eotaxin and 
tfie macrophage inflammatory proteins la and Ip (MlP-la and MIP-lp). 

Studies have demonstrated that the actions of the chemokines are mediated by 
sub&milies of G protein-coupled receptors, among which are the receptors designated CCRl, 
CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5, CCR6, CCR7, CCR8, CCR9, CCRIO, 
CXCRl, CXCR2, CXCR3 and CXCR4. These receptors represent good targets for drug 
development since agents which modulate these receptors would be useful in the treatment of 
disorders and diseases such as those mentioned above. 

The CCR5 receptor is expressed on T-lymphocytes, monocytes, macrophages, 
dendritic cells, microgjia and other cell types. These detect and respond to sev^ 
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chfimokines, principally **regulated on activation normal T-cell expressed and secareted" 
(RANTES), macrophage inflammatory proteins (NOP) MlP-la and NflP-lb and monocyte 
• chemoattractantprotein-2(MCP-2). 

This resxilts in the recruitment of cells of the immune system to sites of disease. In 
5 many diseases it is the cells expressing CCR5 which contribute, directly or indirectly, to 
tissue damage. Consequently, inhibiting the recruitment of these cells is beneficial in a wide 
range of diseases. 

CCR5 is also a co-receptor for HIV-1 and other viruses, allowing these viruses to enter 
cells. Blocking the receptor with a CCR5 antagonist or inducing receptor intanalisation with 
10 a CCRS agonist protects cells from viral infection 

The present-invention provides a compound of formula (I): 



wherda: 

is C,^ alkyl , C3.7 cycloalkyl, Cyj^ alkenyl or C^^ alkynyl, each optionally substituted with 
15 one or more of: halo, hydroxy, cyano, nitro, C3.7 cycloalkyl, NR^R^ C(0)R^^ ^fR^^C(0)R*^ 
C(0)NR"R^^ NR^^C(0)NR^^2^ S(0)^^, C^^ alkoxy (itself optionally substituted by 
heterocyclyl or C(0)NR^R^'^), heterocyclyl, heterocyclyloxy, aryl, aiyloxy, heteroaryl or 
heteroaryloxy; 

R^ is hydrogen, C^,^ alkyl, C^^ alkenyl, €3^ alkynyl, C3.7 cycloalkyl, aryl, heteroaryl, 
20 heterocyclyl, aryl(Ci^alkyl, heteroaryl(Ci Jalkyl or hetOT)cyclyl(C, Jalkyl; 

R^ is alkyl, C^^ alkenyl, NR^^^ alkynyl, C3.7 cycloalkyl, cycloalkenyl, aryl, 
heteroaryl, heterocyclyl, aryl(Ci Jalkyl, heteroaryl(Ci^)alkyl or heten)cyclyl(C,^alkyl; 

is alkyl, alkeayl, C^^ alkynyl, C3.7 cycloalkyl, aiyl, hetooaxyl, heterocyclyl, 
aryl(C, Jalkyl, heteroatyl(C, Jalkyl orheterocyclyl(C,^)alkyl; 
25 wherein the groups of R^, and R"*, and the heterocyclyl, aryl and heteroaryl moieties of R', 
are iadependently optionally substituted by one or more of halo, cyano, nitro, hydroxy, 
S(0)^« 0C(O)NR2*R", NR^«R», NR^OCCOR^', NR«C(0)NR'^R^ S(0)jNR»R'«, 
NR"S(0)2R'*, C(0)NR^»R*», C(0)R'». CO^R^ NR^COjR^ C,^ alkyl, C^.o cycloalkyl, C,^ 
haloalkyl, C,.8 alkoxy, C,^ haloalkoxy, phenyl, phenyl(Ci^alkyl, phenoxy, phenylthio. 
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pheayl(C,^)a]koxy, heteroaryl, heteroaryl(Ci^)aIkyl, heteroaiyloxy orheteroaryl(Ci4)alkoxy; 
wherein any of the immediately foregoing phenyl and heteroaryl moieties are optionally 
substituted with halo, hydroxy, nitro, S(OXC,^ alkyl, S(0)2NH2, cyano, Cj^ alkyl, C^^ alkoxy, 
C(0)NHi, C(0)NH(Ci^ alkyl), CO^H, CO^iC,^ alkyl), NHC(0)(Ci^ alkyl), NHS(0)2(Ci^ . 
5 alkyl), C(0)(Ci^ alkyl), CF3 or OCF3; the C3.7 cycloalkyl, aryl, heteroaryl and heterocyclyl 
moieties of and R^ being additionally optionally substituted with C^^ alkyl, Cj^ alkenyl, 
Cj^alkynyl 

R^ R^ R' and ate, independeatly, hydrogeo, Ci^ aUc/1 {optionally substituted by halo, 
cyano, hydroxy, C„ alkoxy, OCFj, NHj, NH(C,^ alkyl). N(C,^ alkyl)^, NHC(OXC,^ alkyl), 

10 N(Cm alkyl)C(0)(CM alkyl), NHS(0)2(Cm alkyl), N(C,^ alkyl)S(0)2(CM alkyl), CO^iC,^ 
alkyl), C(0)NH(Cm alkyl), C(0)N(C,^ alkyl)2, C(0)NH2, CO^H, 8(0)2(0,^ alkyl), 
S(0)2NH(C,^ alkyl), S(0)2N(Ci^ alkyl)^, heterocyclyl or C(0)(heterocyclyl)}, S(0)jNH2, 
S(0)2NH(C,^ alkyl), C(0)N(C,^ alkyl)2, C(0)(C,^ alkyl), CO^H, COjCCm alkyl) or 
C(0)(heterocyclyl); or two of R^ R' and R^ can join to form, together witii the ring to 

1 S whidi they are attached, a bicyclic ling system; or two of R'*, R^ R' and R^ can form an 
eiukx^cUc bond (thereby resulting in an unsaturated ring system); 
X is C(OX 8(0)2, C(0)C(0), a direct bond or C(0)C(b)NR*'; 
k, m, n, p and q are, independraitly, 0, 1 or 2; 

R« R« R", R^ R^", R^'. R«, K'\ R^, R", R", R", R'\ R", R« R«, R«, R^^ and R^ are, 
20 indq)endently, C,^ alkyl, €3.^ alkenyl, Cj^ alkynyl, C3.7 cycloalkyl, aryl, heteroaryl or 

heterocyclyl each or which is optionally substituted by halo, cyano, nitro, hydroxy, C,^ alkyl. 
Cm alkoxy, SCH3, S(0)CH3, S(0)2CH3, NHj, NHCHj, HCH^ NHC(0)NH2, C(0)NH2, 
NHC(0)CH3, S(0)jN(CH3)2, SiOkmCH^, CFj, CHFj, CHjF, CHjCFj or OCF3; and R^^ R^", 
R»«. R» R'», R'', R», R^ R«, R'*, R", R", R« R*». R« R* and R^ may additionally be 
25 hydrogen; 

R«, R», R», R«, R", R", R«, R» R" R", R» R« R« and R"" are, mdependently, hydrogen, 
alkyl {optionally substituted by halo, hydroxy, C,^ alkoxy, Cj^ haloalkoxy, heterocyclyl or 
• phraiyl (itself optionally substituted by halo, hydroxy, cyano, alkyl or C,^ alkoxy)}, 
phenyl (itself optionally substituted by halo, hydroxy, nitro, S(0)kCi^ alkyl, S(0)2NH2, cyano, 
30 Cm alkyl, C,^ alkoxy, C(0)NH2, C(0)NH(Cm alkyl), COjH, C02(Cm alkyl), ^fHC(0)(CM 
alkyl), NHS(0)2(Cm alkyl), C(0)(Cm alkyl), CF3 or OCF3) or heteroaryl (itself optionaUy 
substituted by halo, hydroxy, nitro, S(0)kCM alkyl, S(0)2NH2, cyano, C,^ allqrl, C,^ alkoxy. 
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C(0)NH2, C(0)NH(Cm alkyl), COjH, COJC,^ alkyl), NHC(0)(Ci^ alkyl), NHS(0)2(Ci^ 
alkyl), C(0)(C,^ alkyl), CF3 or OCFj); 

is alkyl {optionally substituted by halo, hydroxy, C^^ alkoxy, Cj^ haloalkoxy, 
heterocyclyl or phenyl (itself optionally substituted by halo, hydroxy, cyano, C,^ alkyl or C^^ 
5 alkoxy)}, phenyl (itself optionally substituted by halo, hydroxy, cyano, C^^ alkyl or C^^ 
alkoxy) or heteroaryl (itself optionally substituted by halo, hydroxy, cyano, Cj^ alfcjrl or Cj^ 
alkoxy); 

the pairs of substituents: and R', R" and R^ R" and R", R^ and R", R^^ and R'*, R^^ and 
R", R^ and R^ R^' and R^^ R^ with cither R^' or R^, R^' and R^ R^^ and R^ R^' and R'^ 
1 0 R^' and R^ and R'^ and R"** nwy, indq?eud«itly, j oin to form a ring and such a ring may also 
comprise an oxygen, sulphur or nitrogen atom; 

where for any of the foregoing heterocyclic groups having a ring -N(H)- moiety, that -N(H)- 
moiety may be optionally substituted by Ci^ alkyl (itself optionally substituted by hydroxy), 
C(0)(C,^ alkyl), C(0)NH(Cm alkyl), C(0)N(C,^ alkyl)2 or S(0)i(Ci^ alkyl); 
15 a ring nitrogen and/or sulphur atom is optionally oxidised to form an iV^>xide and/or an S- 
oxide; 

foregoing heteroaryl or heterocyclyl rings are C- or, where possible, iV^linked; 
or a pharmaceutically acceptable salt thereof or a solvate thereof. 

Certain compounds of the present invention can exist in different isomeric forms (such 
20 as enantiom^, diastereomers, geometric isomers or tautomers). The present invention covers 
all such isomers and mixtures thereof in all proportions. 

Suitable salts include add addition salts such as a hydrochloride, hydrobromide, 
phosphate, acetate, fiimarate, maleate, tartrate, citrate, oxalate, methanesulphonate or ^- 
toluenesulphonate. 

25 The compounds of the invention may exist as solvates (such as hydrates) and the 

present invention covers all such solvates. 

Alkyl groups and moieties are straight or branched chain and are, for example, methyl, 
ethyl, n-propyl or iso-propyl. 

Alkenyl and alkynyl groups and moieties are, for example, vinyl, allyl or propargyl. 
30 Cycloalkyl is a mono*-, bi- or tri-cycHc structure such as, for example, cyclopropyl, 

cyclopentyl, cyclohexyl or adamantyl. 
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Cycloalkenyl comprises one double bond and is, for example, cyclopentenyl or 
cyclohexenyl. 

Acyl is, for example, carbonyl substituted by either C^^ alkyl or optionally substituted 

phenyl. 

5 Heterocyclyl is a non-aromatic 5 or 6 membered ring comprising at least one 

heteroatom selected from the group comprising nitrogen, oxygen and sulphur. Heterocyclyl 
is, for example, piperidinyl, morpholinyl, pyrrolidinyl, piperazinyl or tetrahydrofuryl. 

Heteroaryl is an aromatic S or 6'memb^ed ring comprising at least one heteroatom 
selected from the group comprising nitrogen, oxygen and sulphur. Heteroaryl is, for example, 
10 pyrrolyl, imidazolyl, pyrazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, oxazolyl, isoxazolyl, thiazolyl, 
isothiazolyli pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, thienyl, fuiyl, quinolinyl, 
isoquinolinyl, dihydroisoquinolinyl, indolyl, benzunidazolyl, benzo(b]fiiryl, benzo|b]thienyl, 
phthalazmyl, indanyl, oxadiazolyl or benzthiazolyl. 

Aryl is a carbocyclic aromatic ring system (for example phenyl or naphthyl). 
IS Arylalkyl is, for example, benzyl, l-(phenyl)ethyl or 2-(phenyl)ethyL 

Heteroarylalkyl is, for example, pyridinylmethyl, pyrimidinylmethyl or 2- 
(pyridinyl)ethyl. 

Wh&OL B?^ and R''^ join to form a ring the ring is, for example, a piperazinyl, 
piperidinyl, pyrrolidiayl or morpholinyl ring. 
20 In one aspect the invention provides a compound of formula (I) wherein X is C(0), 

8(0)2 or a direct bond. In a further aspect X is C(0). 

In another aspect the invention provides a compound of formula (I) wherein m and p 
are both 1. 

In a fiorther aspect the invention provides a compound of formula (I) wherein R^ R^ 
25 R^ and R^ are all hydrogen, 

In yet another aspect the invention provides a compound of formula (I) wherein R^ is 
hydrogen, Ci^ alkyl (optionally substituted by Cy^ cycloalkyl or phenyl), Cj^ alkenyl or Cy^ 
alkynyl. In another aspect R^ is hydrogen. 

In another aspect the invention provides a compound of formula (I) wherein R^ is 
30 methyl, ethyl, ally!, cyclopropyl or propargyl. 

In a ftirther aspect the invention provides a compound of formula (I) wherein R^ is 
methyl, ethyl or aUyl. 
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In a still further aspect the invention provides a compound of formula Q) wherein is 
Cj^ alkenyl (such as allyl) or C3.7 cycloaltyl (such as cycloprppyl). 
In a further aspect X is C(0). 

In a still further aspect is NR'^^R'^, aiyl, heteroaryl, aryl(Ci Jalkyl or heteroaryl(Ci. 
5 Jalkyl; R"^^ is hydrogen or C^^ alkyl; R"^ is aiyl, heteroaryl, aryl(Ci Jalkyl or heten)aiyl(Ci. 
4)alkyl; wherein the aryl and heteroaryl groups of R^ and R*^ are independently substituted by 
S(0)^^^ 0C(0)NR2^^, NR^2c(o)nr^3r34 c(0)R**, and optionally further substituted by 
one or more of halo, cyano, nitro, hydroxy, alkyl, Cj^ alkenyl, aUqmyl, 
alkoxy(Ci^alkyl, S(0)^^, 0C(0)NR2'^", ^fR^R^, NR^C(0)R^\ ^fR^^C(0)NR^R^, 

10 S(0)2NR^^R^ NR"S(0)2R^«, C(0)NR^^^, C(0)R«, CO,R'\ NR^^CO^R^ C3.,o cycloalkyl, 
Ci^ haloalkyl, C,^ aDcoxy, Ci^ haloalkoxy, phenyl, phenyl(Ci^alkyl, phenoxy, phenylthio, 
phenyl(C,^)alkoxy, heteroaryl, heteroaryl(Ci^)alkyl, heteroaryloxy or hetCToaiyl(Ci^)alkoxy; 
wherein any of the immediately foregoing phenyl and heteroaryl moieties are optionally 
substituted with halo, hydroxy, nitro, S(0)kCi^ alkyl, S(0)2NH2, cyano, C^^ alkyl, alkoxy, 

15 C(0)NH2, C(0)NH(C,^ alkyl), CO^H, C02(Ci^ alkyl), NHC(OKCm alkyl), NHS(0)2(Cm 
alkyl), C(0)(Cm alkyl), CF3 or OCF3; wherein q, k, R^, R^^ R^^ R», R^^, R^", R^i, r^^^ r33^ 
R^ R^, B?\ R» R3^ R^ R*^ R« R^^ r44 ^^^^ ^^^^ 

fii a still furflier aspect R^ is NR'^^R**, phenyl, heteroaryl, phenyl(C, Jalkyl or 
heteroaiyl(C,^)alkyl; R"*^ is hydrogen or Cj^ aUcyl; R^ is phenyl, heteroaryl, phenyl(Ci^alkyl 

20 or heteroaryl(C|^)alkyl; wherein the phenyl and heteroaryl groups of R^ and R"^ are 

substituted by SiOyR?^, 0C(0)NR'^R2^ NR^'C(0)NR''R^ or C{0)R'\ and optionally further 
substituted by one or more of halo, cyano, nitro, hydroxy, C,^ alkyl, Cj^ alkenyl, alkynyl, 
C,^ alkoxy(C,^alkyl, S(0)2R^, 0C(0)NR2^R", NR^^R^, NR^°C(0)R^\ NR^^C(0)NR^^R'^ 
S(0)2NR^^R^^ NR"S(0)2R^, C(0)NR^^^ C(0)R'\ CO^R^ NR^CO^R^, C3.10 cycloalkyl, 

25 Ci^ haloalkyl, alkoxy or C,^ haloalkoxy; wherein R^, R^^ R^, R'^ R^, R^, R^*, R^, R^^ 
R^ R^^ R^ R", R» R^^ R^ R'\ R^ R^ and R^ are as defined above. 

In another aspect R^ is NR^^R'**, phenyl, heteroaryl, phenyl(Ci^)alkyl or heteroaryKC^. 
4)alkyl; R'*^ is hydrogen or Ci^ alkyl; R"**^ is phenyl, heteroaryl, phenyl(Cj^alkyl or 
heteroaryl(Ci^)alkyl; wherein the phenyl and heteroaryl groups of R^ and R"^* are substituted 

30 by S(0)2R^, and optionally further substituted by one or more of halo, cyano, nitro, hydroxy, 
C,^ alkyl, Cg^ alkenyl, allgmyl, C,^ alkoxy(Ci^)alkyl, C,^ haloallqrl, C^^ alkoxy or C,^ 
haloalkoxy; wherein R^^ is Ci^ alkyl. 
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In yet another aspect is NR'^^R^, phenyl or phenylCHz; R*^ is hydrogen or C1.2 
alkyl; R"** is phenyl or phenylCHj; wherein the phenyl groups of R^ and R'*^ are mono- 
suhstituted hy S(0)2R^; wherein R^ is C^^ alkyl (for example methyl). 

In a further aspect R^ is phenyl or phenylCHj; wherein the phenyl groups are mono- 
5 substituted (for example in the 4-position) by S(0)2R^; wherein R^ is C^^ alkyl (for example 
methyl). 

In another aspect R^ is NR'^^R'*^, phenyl, heteroaryl, phenyl(Ci^)alkyl or heteroaryl(Ci. 
Jalkyl; R"*^ is hydrogen or C,^ alkyl; R"** is phenyl heteroaiyl, phenyl(Ci^)alkyl or 
heteroaiyl(Ci^)allqrl; wherein the phenyl and heteroaiyl groups of R^ and R^ ace substituted 

10 by S(0)2NR^^R^, and optionally further substituted by one or more of halo, cyano, nitro, 

hydroxy, Ci^ alkyl, C2-6 alkenyl, Cj^ alkynyl, Cj^ alkoxy(Cj Jalkyl, Cj^ haloalkyl, Cj^ alkoxy 
or haloalkoxy; wherein R^^ and R^^ are, indqpendently, hydrogen, Cj^ alkyl, C^^ alkenyl, 
C^jg alkynyl, cycloalkyl, aryl, heteroaryl or heterocyclyl each or which is optionally 
substituted by halo, cyano, nitro, hydroxy, Ci^ alkyl, Ci^ alkoxy, SCH3, S(0)CH3, S(0)2CH3, 

15 NH2, NHCH3, N(CH3)2, NHC(0)NH2, C(0)NH2, NHC(0)CH3, S(0)2N(CH3)2, S(0)2NHCH3, 
CF3, CHF2, CH2F, CH2CF3 or OCF3. 

In yet another aspect R^ is NR^R^, phenjd or phenylCHj; R"^' is hydrogen or C1.2 
alkyl; R'** is phenyl or phenylCHj; wherein the phienyl groups of R^ and R^ are mono- 
substituted by S(0)2NR^^R^^; wherem R^^ and R^* are, independently, hydrogen, C^^ alkyl, C3.8 

20 alkenyl, C^^ alkynyl, C3.7 cycloalkyl, aryl, heteroaryl or heterocyclyl each or which is 

optionally substituted by halo, cyano, nitro, hydroxy, C,^ alkyl, Cj_4 alkoxy, SCH3, S(0)CH3, 
S(0)2CH3, NH2, NHCH3, N(CH3)2, NHC(0)NH2, C(0)NH2, NHC(0)CH3, S(0)2N(CH3)2, 
S(0)2NHCH3, CF3, CHF2, CH2F, CH2CF3 or OCF3; where, in a further aspect, R^^ is neither 
hydrogen nor Cj^ alkyl. 

25 In another aspect the present invention provides a compound of formula (J) wherein X 

is C(0); and R^ is C3.7 cycloalkyl, (CK^-BryU (CH2)3-heteroaryl, (CH^aryl, (CH2)-heteroaiyl, 
(CH2)3C(=0)NH.aryl, (CH2)3C(=0)NH-heteroaryl, (CR^dC^Ao cycloalkyl, (CiysNOj, 
(CH2)5NC(=0)Ci^ alkyl, CH2-CH=<:H.aryl, CH2-CH=CH-heteroaryl, NH-aiyl, NH- 
heterocyclyl, NH-allyl, NHCHj-aryl or NHCHz-heteroaryl; wherein aryl, heteroaryl and 

30 heterocyclyl groups are optionally substituted as defined above. 

In a further aspect the present invention provides a compound of formula (I) wherein 
X is C(0); and R^ is (CK^'Oryl, (CH2)3-heteroaryl, (CH^aryl (CH2)-heteroaryl, 
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(CH2)3C(=0)NH-.aiyl, (CH2)3C(=0)NH.heteroaiyl, NH-aryl, NH-heterocyclyl, NHCHz-aryl or 
NHCHj-heteroaryl; wherein aiyl, heteroaryl and heterocyclyl rings are optionally substituted 
as defined above. 

In a still further aspect the present invention provides a compound of formula (I) 
wherein X is C(0); and is CHz-phenyl (wherein the phenyl ring is optionally substituted at 
the 3-, 4- and/or 5- position with one or more substituents recited for aryl above), (CH^^- 
phenyl, (CH2)3-oxadia2ole-aryl, (CEys-oxadiazole-heteroaryl, (CH2)3C(=0)NH-phenyl, 
NHCHj-phenyl, NHCHj-heteroaryl or NH-phenyl (wherein the phenyl ring is optionally 
substituted at the 3-, 4- and/or 5- position with one or more substituents recited for aryl 
above); wherein aryl and heteroaryl rings are optionally substituted as defined above; phenyl 
rings are, unless stated otherwise, optionally substituted with one or more substituents recited 
for aryl above. 

In yet another aspect the present invention provides a compound of fomiula (I) 
wherein X is C(0); and is CHj-phenyl [wherein the phenyl ring is optionally substituted at 
the 3-, 4- and/or 5- position with one or more of CI, Br, F, OH, Cj^ alkoxy (such as OMe or 
OEt), CN, SiOUCi^ alkyl) (such as S(0)2Me), S(0)(Cm alkyl) (such as S(0)Me), S(C,^ 
alkyl) (such as SMe), S(0)2NH2, S(0)2N(Ci^ alkyl)2 (such as S(0)2NMe2), alkyl (such as 
Me), CF3, OCF3, NO2, NHC(0)(Ci4 alkyl) (such as NHCOMe), C(0)(C,^ alkyl) (such as 
C(0)Me), S(0)2CF3, S(0)CF3, SCF3, C(0)NH2 or C02(C,^ alkyl) (such as CO^Md)], NHCHj- 
phenyl [wherein the phenyl ring is optionally substituted at the 3-, 4- and/or 5- position with 
one or more of CI, Br, F, OH, C^^ alkoxy (such as OMe or OEt), CN,.S(0)2(Ci4 alkyl) (such 
as S(0)2Me), S{0)(C,^ alkyl) (such as S(O)Me), S{C^^ alkyl) (such as SMe), S(0)2NH2, 
S(0)2N(Ci4 alkyl)2 (such as S{0)2NMe^, CF3, OCF3, NO2, NHC(0)(Cm alkyl) (such as 
NHC(0)Me), C(0)(Cx4 alkyl) (such as C(0)Me), SiOyC?^, S(0)CF^, SCF3, C(0)NH2 or 
C02(C,4 alkyl) (such as COjMe)] or NH-phenyl [wherem the phenyl ring is optionally 
substituted at the 3-, 4- and/or 5- position witii one or more of F, Cl, Ci^ alkoxy (such as 
OMe) or N(Ci4 aJkylh (such as NMcj)], 

In anotiier aspect the present invention provides a compoxmd of formula (I) wherein X 
is C(0); and R^ is CHz-phenyl [wherein the phenyl ring is optionally substituted at the 4- 
position with Cl, Br, F, OH, OMe, CN, S(0)2Me, S(0)2NH2, S(0)2NMe2, CF3, OCF3, NO2, 
NHC(0)Me or COjMe], NHCH2-phenyl [wherein the phenyl ring is optionally substituted at 
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the 4-position with CI, Me, F or OMe] or NH-phenyl [wherein the phenyl ring is optionally 
substituted at the 4-position with F, CI, OMe or NMeJ. 

In a further aspect the invention provides a compound as hereinbefore defined wherein 
is Ci^ alkyl {optionally substituted by cyano, NR"*C(0)R^^*, NR^^*R^^*, phenyl (itself 
optionally substituted by halo, hydroxy, nitro, S(0)icCm alkyl, S(0)2NH2, cyano, Cm alkyl, 
Cm alkoxy, C(0)NH2, C(0)NH(Cm alkyl), CO2H, C02(Cm alkyl), NHC(0)(Cm alkyl), 
NHS(0)2(Cm alkyl), C(0)(Cm alkyl), CF3 or OCF3) or heteroaryl (itself optionally ' 
substituted by halo, hydroxy, nitro, S(0)kCM alkyl, S(0)2NH2, cyano. Cm alkyl. Cm alkoxy, 
C(0)NH2, C(0)NH(Cm alkyl), CO2H, C02(Cm alkyl), NHC(0)(Cm alkyl). NHS(0)2(Cm 
alkyl), C(0)(Cm alkyl), CF3, OCF3 or phenyl (itself optionally substituted by halo, hydroxy,- 
nitro, S(0)kCM alkyl, S(0)2NH2, cyano. Cm alkyl. Cm alkoxy, C(0)NH2, C(0)NH(Cm 
alkyl), CO2H, C02(Cm alkyl), NHC(0)(Cm alkyl). NHS(0)2(Cm alkyl), C(0)(Cm alkyl), 
CF3 or OCF3))} or C2-6 alkenyl {optionally substituted by phenyl (itself optionally substituted 
by halogen, hydroxy, nitro. Cm alkyl, Cm alkoxy or di(CM alkyl)amino)}; R^^* is Cm alkyl; 
R^"^* is phenyl optionally substituted by halo, hydroxy, nitro, S(0)kCM alkyl, S(0)2NH2, 
cyano, Cm alkyl. Cm alkoxy, C(0)NH2, C(0)NH(Cm alkyl), CO2H, C02(Cm alkyl), 
NHC(0)(Cm alkyl), NHS(0)2(Cm alkyl), C(0)(Cm alkyl), CF3 or OCF3; and R^^* and R^^* 
are, independently. Cm alkyl or phenyl (optionally substituted by halo, hydroxy, nitro, 
S(0)kCM alkyl, SiOh^z. cyano. Cm alkyl. Cm alkoxy, C(0)NH2, C(0)NH(Ci^ alkyl), 
CO2H, C02(Ci^ alkyl). NHC(0)(Cm alkyl), NHS(0)2(Cm alkyl), C(0)(Cm alkyl), CF3 or 
OCF3). Heteroaryl is, for example, pyrrolyl, furyl, indolyl or pyrimidinyL 

In another aspect R^ is a three-carbon chain which optionally carries one methyl group 
along its length (for example a methyl group is carried on the carbon that bonds to the 
nitrogen atom of the ring shown in formula (I)) wherein said three-carbon chain is optionally 
substituted as described for above. 

In a still further aspect the invention provides a compound as hereinbefore defined 
wherein R^ is 2,6-dimethoxybenzyl, 2.4,6-trimethoxybenzyl, 2,4-dimethoxy-6-hydroxybenzyl, 
3-.(4-dimethylamino-phenyl)prop-2-enyl, (l-phenyl-2,5-dimethylpyrrol-3-yl)methyl, 2- 
phenylethyl, 3-phenylpropyl, 3-R/S-phenylbutyl, 3-cyano-3,3-diphenylpropyl, 3-cyano-3- 
phenylpropyl, 4-(iV-methylben2amido)-3-phenylbutyl or 3,3-diphenylpropyl. 

Further examples of include each individual partial structure presented in Schedule 
I and each individual partial structure presented in Schedule I can be combined with any 
definition of X, R^ R^ R"^, R^, R^ R^ m or p as herein defined. 
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In another aspect the invention provides a compomid as hereinbefore defined wherein 
is 3-R/S-phenylbutyl or, preferably, 3,3-diphenylpropyl. In a further aspect is 3-(S)- 
phenylbutyl. In yet a further aspect R^ is 3,3-diphenylpropyL 

In a still fiirther aspect the present invention provides a compound of formula (I) . 
5 wherein R^ is a hereinbefore defined; R^ is ethyl, allyl or cyclopropyl (for example allyl or 
cyclopropyl); and R^ is NHCHjCgHs, NHCH2(4-F-C6H4), NHCH2(4-S(0)2CH3-C6H4), 
NHCH2(4.S(0)2NH2-C5H4), GHjCgHs, CH2(4-F-CfiH4), CH2(4-S(0)2CH3-CeH4) or CH2(4- 
S(0)2NH2-C6H4) {for example NHCH2(4-S(0)2CH3.CeH4) or CH2(4-S(0)2CH3-C^}. 
In yet another aspect the present invention provides a compound of fomaula (0 
10 wherein R' is 3,3-diphenylpropyl, X is CO, R^ is C^^ sSkyl, and R^ is as hereinbefore defined: 
In a further aspect the present invention provides a compound of formula (J) wherein 
R* is 3,3-diphenylpropyl, X is CO, R^ is allyl, and R^ is as hereinbefore defined 

In a still further aspect the present invention provides a compound of formula (I) 
wherein R* is 3,3-diphenylpropyl or 3-R/S-phenylbutyl, X is C(0), R^ is H, and R^ is as 
1 5 hereinbefore defined. 

In anoHier aspect the present invention provides a compound of formula 00 wherein R^ 
is 3,3-diphenylpropyl or 3-R/S-phenylbutyl, X is C(0), R^ is H or methyl, and R^ is NR^^R"^ 
(such as an amine group as hereinbefore defined for R^). 

In yet another aspect the present invention provides a compound of formula (la): 



20 

wherem X, R^ and R^ are as defined above. 

In a further aspect the present invention provides a compound of formula (lb): 




wherein X, R^ and R^ are as defined above. 
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In a still further aspect the present invention provides a compound of formula (Ic): 




wherein X, m, and R^ are as defined above. 

In yet another aspect the present invention provides a compound of fomiula (Id): 



wherein X, R^ and R^ are as defined above; and R'^ is hydrogen, alkyl {optionally substituted 



substituted by halo, hydroxy, cyano, C^^ alkyl or Cj^ alkoxy)}, phenyl (itself optionally 
substituted by halo, hydroxy, nitro, S(0)kCi^ alkyl, S(0)2NH2, cyano, Cj^ alkyl, Ci^ alkoxy, 

10 C(0)NH2, C(0)NH(Cm alkyl), CO^H, CO^iC,^ alkyl), NHC(0)(C,^ alkyl), NHS(0)2(Cm 
alkyl), C(0)(Cm alkyl), CF3 or OCF3), heteroaryl (itself optionally substituted by halo, 
hydroxy, nitro, S(0)kC,^ alkyl, S(0)2NH2, cyano, Cj^ alkyl, Cj^ alkoxy, C(0)NH2. 
C(0)NH(Cm alkyl), CO^H, C02(Cm alkyl), NHC(0)(Ci^ alkyl), NHS(0)2(Ch alkyl), 
C(0)(Cm alkyl), CF3 or OCF3) or NR^"; wherein R^° and togeflier with the nitrogen to 

1 5 which they are attached, join to form an aziridine, azetidine or pyrrolidine ring. 
The following compounds illustrate the mvention. 



O 




by halo, hydroxy, C,^ alkoxy, haloalkoxy, heterocyclyl or phenyl (itself optionally 



TABLE I 



Table I lists compounds of formula (la): 




(la) 



20 



wherein X, R^ and R^ are listed in the table, 
compounds of Table 1. 



Mass Spectrum details are given for certain 
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Compound 
No. 


X 






LCMS 
(MH+) 


1 


CO 


Me 


pyri(iin-4-yl 


415 


2 


CO 


Me 


fur-3-yl 


404 


3 


CO 


Me 


4-(4-OH-C,H4)CsH4 


506 


4 


CO 


Me 


thien-3-yl 


419 


5 


CO 


Me 


2-N02-thien-4-yl 


464 


6 


CO 


Me 


pyrazm-2-yl 


416 


7 


CO 


Me 


2,3-Cl2-pyridin-5-yl 


482 


8 


CO 


Me 1 


2-Cl-6-Me-pyridm-4-yl 


462 


9 


CO 


Me 


3-Me-tfaien-2-yl 


434 


10 


CO 


Me 


3-Me-fur-2-yl 


418 


11 


CO 


Me 


2-CN-pyridin-5-yl 


440 


12 


CO 


Me 


2-N02-thia2oI-4-yl 


477 


13 


CO 


Me 


(CH2)sC6Hs 


483 


14 


CO 


Me 


(CHj)2CONH(4-MeO-CjH4) 


514 


15 


CO 


Me 


cyclopent-l-«i-l-yl 


403 


16 


CO . 


Me 




540 


17 


CO 


Me 


4-tert-butyl-cyclohexvl 


476 


18 


CO 


Me 


2-Me-4,5,6,7-F4-ben2ofur-3-yl 


539 


19 


CO 


Me 


(CH2)3(3,4-(MeO)2-CsH3) 


516 


20 


CO 


Me 


(CH2)3CONH(CfiHs) 


499 


21 


CO 


Me 


(CH2)2S(benzothiazol^2-yl) 


530 


22 


CO 


Me 


(CH2)3CONH(2-CN-C4H4) 


524 


23 


CO 


Me 


CH2(l-ph«iyl-5-methyl-iinidazol-4- 

yi) 


508 


24 


CO 


Me 


CH2(adamant-l-yl) 


486 


25 


CO 


Me 


(CH2)3(l-Me-l,2-diliydro- 
isoqxunolin-l-on-3-yl) 


537 


26 


CO 


Me 


CH2(4-hydroxy-phthalazin- 1 -yl) 


496 


27 


CO 


Me 


CH2(l-Me-cyclohexyl) 


448 
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28 


CO 


Me 


CH2(indan-2-yl) 


468 


29 


CO 


Me 


a-F^NOj-CgHa 


476 


30 


CO 


Me 


CHzNHCCsHs) 


443 


31 


CO 


Me 


(CH2)5N02 


453 


32 


CO 


Me 


2-Cl-pyridin-4-yl 


448 


33 


CO 


Me 


(CH2)5NHC0CF3 


517 


34 


CO 


Me 


CH2(2-Me-3-N02-C«H3) 


486 


35 


CO 


Me 


CH2(3,5-(MeO)2-C6H3) 


488 


36 


CO 


CHj CH~CH2 


CH2(4-EtO-C6H4) 


497 


37 


CO 


CHjCH=CH2 


CH2(5-F-indol-3-yl) 


510 


38 


CO 


CH2CH=CH2 


CHj(3,4-(MeO)rC6H3) 


513 


39 


CO 




CHa(3,4,5-(MeO)j-C«H2) 


543 


40 


CO 


CH2CH=CH2 


(CH2),COC«H5 


509 


41 


CO 


CH2CH— CH2 


CH2(mdol-3-yl) 


492 


42 


CO 


CH2CH~CH2 


CH2(3,4-methylenedioxy-CsH3) 


497 


43 


CO 


CHjCHKJHj 


CH2(4-I-C6H4) 


579 


44 


CO 


CHjCH^CHa 


CH2(4-OCF3-C6H4) 


537 


45 


CO 


CH2CH^CH2 


CH2(3-Me-4-MeO-C8H3) 


497 


46 


CO 


CH2CH— CH2 


CH2(3,4-(MeOVC6H3) 


527 


47 


CO 


CH2CH^dl2 


CH2(3-CF3-4-F-CsH3) 


539 


48 


CO 


CH2CH=CH2 


CH2(benzfliiea-3-yl) 


509 


49 


CO 


CH2CH=CH2 


(CH2)3(3-(pyridin-2-yl)-l,2,4- 
oxadiazol-5-yl) 


550 


50 


CO 


CH2CH=CH2 


(CH2)3CO(thien-2-yl) 


515 


51 


CO 


CHjCHKJHa 


(CH,)3(4-Me-CjHJ 


495 


52 


CO 


CHjCHKJH, 


CH2(5-MeO-indol-3-yl) 


522 


53 


S(0), 


Me 


2-OCF3-CSH4 


533 


54 


S(0), 


Me 


3.N02-4-Cl-C«H3 


528 


55 


S(0)j 


Me 


2,5-Cl2""C5H3 


517 


56 


S(0), 


Me 


2,5-Cl2-thien-3-yI 


523 


57 


S(O), 


Me 


2-a-5-CF3-C5H3 


551 
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58 


S{0\ 


Me 


2-a-thien-2-yl 


489 


59 


S(0)a 


Me 


2-a-4-CF3-C6Hj 


551 


60 


S(0\ 


Me 


2,4-F2-CsH3 


485 


61 


S(0)2 


Me 


2,3-Cl2-C5H3 


517 


62 


S(0)2 


Me 


2-NO2-C5H4 


494 


63 


S(0)2 


Me 


3-Cl-4-(NHCOMe)-CjH3 


540 


64 


S(0)j 


Me 


2-CF3-C«H4 


517 


65 


S(0)2 


Me 


3,5-Me2-isoxazol-4-yl 


468 


66 


S(0)2 


Me 


2-(isoxazol-3-yl)thien-5-yl 


522 


67 


8(0), 


H 


3-Cl-4-(NHCOMe)-CsH3 


526 


68 


CO 


Me 


NH(3,4-C1,-C«H3) 


496 


69 


CO 


Me 


NH(3-a-4-Me-C6H3) 


476 


70 


CO 


Me 


NH(4-CF3-CJL) 


496 


71 


CO > 


Me 


NH(4-COMe-C5H4) 


471 


72 


CO 


Me 


NH(2-Me-5-N02-CjH3) 


487 


73 


CO 


Me 


NH(3,4-F,-CfiH,) 


464 


74 


CO 


Me 


NH(CH2)2tlueii-2-yl 


462 


75 


CO 


Me 


NH(4-I-CJL) 


554 


76 


CO 


Me 


NH(2-Et-CJL) 


457 


77 


CO 


Me 


NH(2,6-(Me),-CfiH,) 


457 


78 


CO 


Me 


NHCH,(2,4-Cli-C6Hj) 


510 


79 


CO 


H 


NHCH^CfiH, 


428 


80 


CO 


H 


NH(4-Br-CjH4) 


494 


81 


CO 


H 


NH(4-a-CsFL) 


448 


82 


CO 


H 


NH(2-Cl-CsH4) 


448 


83 


CO 


H 


NH(4-Me-C«H4) 


428 


84 


CO 


H 


NH(2,6-Me2-4-Br-C6H2) 


522 


85 


CO 


H 


NH(2,4,6-Mei,-C<iH2) 


456 


86 


CO 


H 


NH(2-N02-4-M©-CsH3) 


473 


87 


CO 


H 


NH(3-N02-4-Me-C«H3) 


473 


88 


CO 


H 


NH(2-Me-3-N02-C«H3) 


473 
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89 


CO 


H 


NH(4-MeO-C8H4) 


444 


90 


CO 


H 


>e(CH2)2thien-2-yl 


448 


91 


CO 


H 


NH-(n-propyl) 


380 


92 


CO 


H 


NH(2,6-Mej-C6H3) 


•442 


93 


CO 


H 


NH(2,6-F2-C6H3) 


450 


94 


CO 


H 


NH(4-NMei-CgH4) 


457 


95 


CO 


H 


NHCH2(2-Me-CsH4) 


442 


96 


CO 


Me 


thienr2-yl 


419 


97 


CO 


Me 


2-N02-thien-5-yl 


448 


98 


CO 


Me 


3-NO,-C<iH4 


458 


99 


CO 


Me 


4-Na-CsH4 


458 


100 


CO 


Me 


4-F-CsH« 


431 


101 


CO 


Me 


2-a-pyridin-5-yl 


448 


102 


CO 


Me . 


£ur-2-yl 


403 


103 


CO 


Me 


CH,(4-Br-CsH4) 


507 


104 


CO 


Me 


(CH^VCOzMe 


423 


105 


CO 


Me 


cyclobutyl 


391 


106 


CO 


Me 


(CH2),(2-MeO-CJL) 


471 


107 


CO 


Me 


l-(4-MeO-CjH4)cyclopropyl 


483 


108 


CO 


Me 


(CHzXindol-S-yl 


494 


109 


coco 


Me 


CHjCHfCH,), 


421 


110 


CO 


Me 


benzyl 


427 


111 


CO 


Me 


CH2(3,4-Cl2-C6H3) 


495 


112 


CO 


Me 


CH,(tert-btttyl) 


407 


113 


CO 


Me 


CH2(3,4,5-(MeO)3-C(iH2) 


517 


114 


CO . 


Me 


CH2CH(CH3)2 


393 


115 


CO 


Me 


CH2CH=CHCfiHs 


453 


116 


CO 


Me 


CH2CH2SCH3 


411 


117 


CO 


Me 


CH2(4-Cl-CsH4) 


461 


118 


CO 


Me 


2,6-Cl2-pyridin-3-yl 


482 


119 


CO 


Me 


CH2(2-F-C^ 


445 
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120 


CO 


Me 


CH2(3-F-C«H4) 


445 


121 


COCO 


Me 


pheayl 


441 


122 


CO 


Me 


CH2(2-C1-C6H4) 


461 


123 


CO 


Me 


CH2(3-C1-C5H4) 


461 


124 


CO 


Me 


CH2(3-MeO-CsH4) 


457 


125 


CO 


Me 


CH,(3,4-(MeO)j^jH3) 


487 


126 


CO 


Me 


CH2(4-F-CsH4) 


445 


127 


CO 


Me 


CH2(4-MeO-CfiH«) 


457 


128 


CO 


Me 


CH2(2,4-F2-C5H3) 


463 


129 


CO 


Me 


CH2(thien-2-yl) 


433 


130 


CO 


Me 


CH2(thien-3-yl) 


433 


131 


CO 


Me 


CH2(indol-3-yl) 


466 


132 


CO 


Me 


CH2(2,4-Cl2-C«H3) 


495 


133 


CO 


Me 


CH2(3,4-F2-CfiH3) 


463 


134 


CO 


Me 


CH2(4-CF3-CsH4) 


495 


135 


CO 


Me 


CH2(4-CF30-C5H^ 


511 


136 


CO 


Me 




441 


137 


CO 


Me 


CHzCbenzthien-S-yl) 


483 


138 


CO 


Me 


CH2(4-N02-CfiH4) 


472 


139 


CO 


Me 


(CH2)3(3-(pyridm-2-yl>l,2,4- 
oxadiazol-5-yl) 


524 


140 


CO 


H 


CH2(4-N02-C5H4) 


458 


141 


CO 


H 


CH2(3,4,5-(MeO)3-CjH2) 


503 


142 


CO 


H 


(CH2)3(3-(pyridm-2-yl>l,2,4- 
oxadiazol-5-yl) 


510 


143 


CO 


H 


CH2(4-a-CjH4) 


447 


144 


CO 


Me 


NH(3-Cl-CsIQ 


462 


145 


CO 


Me 


NHCHjCfiH, 


442 


146 


CO 


Me 


NH(cyclohexyl) 


434 


147 


CO 


Me 


NH(phenyl) 


428 


148 


CO 


Me 


NH(2-MeO-C6H4) 


458 
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149 


CO 


Me 


NH(3-Me-CjH4) 


442. 


150 


CO 


Me 


NH(4-Br-C6H4) 


508 


151 


CO 


Me 


NH(4-Cl-CsH4) 


462 


152 


CO 


Me 


NH(4-N02-CsH4) 


473 


153 


CO 


Me 


NH(2-Br-C4H4) 


508 


154 


CO 


Me 


NH(4-C02Et-CsH4) 


500 


155 


CO 


Me 


NH(2-F-CjH4) 


446 


156 


CO 


Me 


NH(2-C1-C5H4) 


462 


157 


CO 


Me 


NH(4-Me-CsH4) 


442 


158 


CO 


Me 


NH(2,4,6-Mej-C6H2) 


470 


159 


CO 


Me 


NH(2-N02-4-Me-CjHj) 


487 


160 


CO 


Me 


NH(2-M©4-a-C6H3) 


476 


161 


CO 


Me 


NH(3-CN-CsH4) 


453 


162 


CO 


Me 


NH(3-N02-4-Me-CjH3) 


487 


163 


CO 


Me 


NH(3-COMe-C8H4) 


470 


164 


CO 


Me 


NH(3,5-Me2-C6H3) 


456 


165 


CO 


Me 


NH(2,4-Me2-C6H3) 


456 


166 


CO 


Me 


NH(2-Cl-4-NOj-C4H3) 


507 


167 


CO 


Me 


NH(2-Me-3-N02-CjHj) 


487 


168 


CO 


Me 


NH(4-MeO-C4H4) 


458 


169 


CO 


Me 


NH(n-propyI) 


394 


170 


CO 


Me 


NHEt 


380 


171 


CO 


Me 


NH(2-pheayl-<qrclopropyl) 


468 


172 


CO 


Me 


NH(CH2CH=CH2) 


392 


173 


CO 


Me 


NH(nq)hth-2-yl) 


478 


174 


CO 


Me 


NH(CH2)2CfiH5 


456 


175 


CO 


Me 


NH(2,6-Cl2-pyridin-4-yl) 


497 


176 


CO 


Me 


NH(2,6-F2-CeH3) 


464 


177 


CO 


Me 


NH(4-N(MeVC6H4) 


471 


178 


CO 


Me 


NH(n^hth-l-yl) 


478 


179 


CO 


Me 


NH(2-Me-C4H0 


442 
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180 


CO 


Me 


NH(2,6-Cl2-C4H3) 


496 


181 


CO 


Me 


NH(CH2)5C02Et 


494 


182 


bond 


Me 


CH2(4-Cl-imidazol-3-yl) 


424 


183 


bond 


Me 


CH2(2-(4-N02-CjH4)fur-5-yl) 


511 


184 


bond 


Me 


CH2(3-OH-4-NO,-C8H3) 


461 


185 


bond 


Me 


CH2(4-Br-nnidazol-3-yl) 


469 


186 


bond 


Me 


CH2(l-(4-Cl-ben2yl)-miidazol-3-yl) . 


514 


187 


bond 


H 


CH2(3-N02-4-OH-CsH3) 


447 


188 


bond 


H 


CH2(3-OH-4-N02-C6H3) 


447 


189 


CO 


Me 


CH2(2>Me2-3-(COMe)-cyclobutyl) 




190 


CO 


Me 


CH2(3-MeO-4-OH-CsH3) 




191 


CO 


Me 


CH2(5-OH-indol-3-yl) 




192 


CO 


Me 


CH2(5-F-indol-3-yl) 




193 


CO 


Me 


CH2(4-OH-C6H4) 


443 


194 


CO 


CHjC^H 


(CH2)3cyclohexyl 




195 


CO 


CHjC^CH 


CH2CH2CH(CH3)C«H5 




196 


CO 


CHjCHKJHj 


(CE^cycIohexjd 




197 


CO 


CHjCH^CHj 


CH2(benztfaiea-3-yl) 




198 


CO 




CH,(4-(S(0)2Me)-CsH4) 


536 


199 


CO 


CHjcyclopro 
pyl 


(CHJ'iCyclohexyl 




200 


CO 


(CHj)jphenyl 


NH(2,4-F2-C«H3) 




201 


CO 


H 


NH(3,4-Cl2-CjH3) 




202 . 


CO 


H 


NH(2,4-Me2-CsH3) 




203 


CO 


H 


NH(2-Cl-4-N02-CjH3) 




204 


CO 


H 


NH(4-MeO-CsH4) 




205 


CO 


H 


NHCH2(2,4-Cl2-C«H3) 




206 


CO 


Me 


CH2(4-Me-C«H4) 


441 


207 


CO 


H 


CH2(3-Me-C«El4) 




208 


CO 


H 


benzyl 
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209 


CO 


H 


CHj(4-EtO-CfiH4) 




210 


CO 


H 


CH^CS-F-CfiH*) 




211 


CO 


H 


CHn(4-iso-propyl-C-iIL) 




212 


CO 


H 


CH2-3-indole-5-OH 




213 


CO 


H 


CH,(4-Me-CJL) 




214 


CO 


H 


CH,(3-Me-4-MeO-C*H,) 




215 


CO 


H 


5-F-indol-3-yl 




216 


CO 


H 


CHo('3.4-CL-CcH,) 




217 


CO 


H 


CH,(4-ohenyl-CJlA) 




218 


CO 


H 


CH,(3 4-F,-C JJO 




219 


CO 


H 


CH,f4-CF,0-CJL) 


497 


220 


CO 


H 


CHUf3-Br-4-MeO-CJI,'i 




221 


CO 


H 


CHof3-CF,-4-F-CJH,^ 




222 


CO 


H 


CILrt)enzthien-3-vn 




223 


CO 


H 






224 


CO 


H 






225 


CO 


H 


CH,f3-CF^-CJL) 




226 


CO 


H 


CH,f3-Br-CJtL'i 




227 


CO 


H 


CH^f4-Br-CJL> 




228 


CO 


H 


CH,f4-C4-F-CJLVCrH^^ 




229 


CO 


Me 


NHf4-CF,0-CJlAl 




230 


CO 


Me 


NHf3-F-CJI^) 




231 


CO 


Me 






232 


CO 


H 


^i^*x2\^ Ji^xx2 ^^o'**4/ 




233 


CO 




CH,(3.5-(MeO),-4-OH-C<H,) 


529 


234 


CO 


Me 


CH,(4-CN-CJH.) 


452 


235 


CO 


Me 


CH,(4-(S(0),NH5)-CsH.) 


506 


236 


CO 


Me 


CH2(4-(S(0)2NMej>C6H4) 


534 


237 


CO 


H 


CH2(3,4-(OMeVC«H3) 


473 


238 


CO 


H 


CH2(4-OMe-C6H4) 


443 


239 


CO 


H 


CH2(4-OH-CsH4) 


429 
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240 


CO 


H 


CH2(4-CF3-CgH4) 


481 


241 


CO 


H 


CH2(4-F-C6H4) 


431 


242 


CO 


H 


CHofS-CFj-CfiHj 




243 


CO 




NH(4-F-C6H4) 


472 


244 


CO 


CH2CH^CH2 


NH(4-CH,-CJL) 


468 


245 


CO 


CH2CH=CH2 


NHCHjCsHj 


468 


246 


CO 




NH(phenyl) 


454 


247 


CO 




NH(4-0CH,-C<H.") 


484 


248 


CO 


CH2CH~CH2 . 


NH((S)-CH,CH(phenyn) 


482 


249 


CO 




NHCH.CH=CHo 


418 


250 


CO 




NHCHo(3-.CH,-C*IL) 


482 


251 


CO 




NHCH,f4-OCH,-CJH>.^ 


498 


252 


CO 




NHCH,f4-CH,-CJL^ 


482 


253 


CO 


CH,CH==CH7 


NHCH,f4«F-CJI^^ 


486 


254 


CO 


Et 


CHof4-F-C^Hx^ 

^•'■'*-2\ ' *■ ^6 4/ 


459 


255 


CO 


Et 


CHof4-Cl-CcH.^ 


475 


256 


CO 


Et 




486 


257 


CO 


Et 


CH,f4-CN-C*H..^ 


466 


258 


CO 


Et 


CH,f4-SfO)JNH,-CJEL^ 


520 


259 


CO 


Et 




548 


260 


CO 


Et 


NHf4-Me-CJI^) 


456 


261 


CO 


Et 


NH(CHCHXcH<) 


470 


262 


CO 


Et 


NHCH^CHKJHj 


406 


263 


CO 


Et 


NHCHjCsHj 


456 


264 


CO 


Et 


NHCHjCS-Me-CjHL,) 


470 


265 


CO 


Et 


NHCH2(4-OMe-C6H4) 


486 


266 


CO 


Et 


NHCH2(4-Me-C<;H4) 


470 


267 


CO 


Et 


NHCH2(4-F-C6H4) 


474 


268 


CO 


Me 


CH2(4-(OCH2C«H4)-C5H4) 


533- 


269 


CO 


CHjCH=CH2 


CH2(3-F-C«H4) 


471 


270 


CO 


CH2CH=CH2 


(CH2)3-3-(4-Cl-CjH4)- 


583 
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[lA4]oxadiazol-5-yl 


(585) 


271 


CO 


CH2CH=CH2 


(CH2)3-3-(3-N02-C6H4)- 
[i;2,4]oxadiazol-5-yl 


594 


272 


CO 


CH2CH=CH2 


CH2(3-OMe-CfiH4) 


483 


273 


CO 


CH2CH=CH2 


CH2(4-Br-C«H4) 


533/ 
531 


274 


CO 


CH2CH=CH2 


CH2(4-Cl-CjH4) 


487 
(489) 


275 


CO 


CH2CH^=CH2 


CH2(4-OMe-C6H4) 


483 


276 


CO 


CH2CH*K}H2 


CH2(4-CF3-CfiH4) 


521 


277 


CO 


Me 


CHj(4-NHC(0)Me-CjH4) 


484 


278 


CO 


Me 


CH2(4-SMe-CsH4) 


473 


279 


CO 


Me 


CH2(4-C02Me-CsH4) 


485 


280 


CO 


CH2CH=CH2 


CH2(3,5-(OMe)2-4-OH-CJH2) 


529 


281 


CO 


Me 


CH2(4-S(0)2Me-C5H4) 


505 


282 


CO 


Et 


CH2(4-OCF3-CsH4) 


525 


283 


CO 


Et 


CH2(4-S(0)2Me-C6H4) 


519 . 


284 


CO 


cPr 


CH2(4-N02-C«H4) 


498 


285 


CO 


cPr 


CH2(4-OCF3-C«H4) 


537 


286 


CO 


cPr 


CH2(4-S(0)2Me.C«H«) 


531 


287 


CO 


cPr 


CH2(4-S(0)2NH2-C6H4) 


532 


288 


CO 


cPr 


CH2(4-F-C5H4) 


471 


289 


CO 


(CH2)20H 


CH2(4-N02-C«H4) 


502 


290 


CO 


(CH2)20H 


CH2(4-0CF3-C6H4) 


541 


291 


CO 


(CEyjOH 


CH2(4-S(0)2Me-C6H4) 


535 


292 


CO 




CH2(4-S(0)2NHa-CfiH4) 


536 


293 


CO 


(CH2)20H 


CH2(4-F-CsH4) 


475 


294 


CO 


(CHj)^? 


CH2(4-N02-C6H4) 


504 


295 


CO 


(CHj)2F 


CH2(4-OCFj-CsH4) 


543 


296 


CO 


(CHj)2F 


CH2(4-S(0)2Me-CfiH4) 


537 


297 


CO 




CH2(4-S(0)2NH2-C6H4) 


538 
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298 


CO 


(CH^ . 


CH2(4-F-C«H4) 


477 


299 


CO 


CH2CH==CH2 


CH2(4-N02-CsH4) 


498 


300 


CO 


CH2CH=CH2 


CH2(4-S(0)jNHj-CjH4) 


532 


301 


CO 


CHjCH^CHj 


CH2(4-F-CfiH4) 


471 


302 


CO 


cPr • 


CH2(pyridin-2-yl) 


454 


303 


CO 


cPr 


CH2(l-Me-imida2ol-4-yl) 


457 


304 


CO 


cPr " 


CH2(l-M©-4-N02-pyrazoI-5-yl) 


502 


305 


CO 


cPr 


CH,(6-Cl-i)yridm-3-yl) 


488 
(490) 


306 


CO 


cPr 


CH2(3-Me-isoxazol-5-yl) 


458 


307 


CD 


cPr 


CH2(3,5-Mei-isoxazol-4-yl) 


472 


308. 


CO 


Et 


CH,(5-Cl-thien-2-vn 


481 
(483) 


309 


CO 


Et 


CH2(5-(NHC02-tert-Bu)- 
[2,4]oxadiazol-3-yl) 


564 


310 


CO 


Et 


Z\ ******* J^J 


476 
(478) 


311 


CO 


Et 


CH2(3,5-Me,Tisoxa2ol-4-yl) 


460 


312 


CO 


Et 


CH2(3-Me-isoxazol-5-yl) 


446 


313 ■ 


CO 


Et 


CH2(l-Me-4-N02-pyrazol-5-yl) 


490 


314 


CO 


(CH2)2phenyl 


NH(2.4.F2-C6H3) 


555 


315 


CO 


H 


NH(2,4-Me,-C<JI,) 


422 


316 


CO 


cPr 


NHCHjCgHs 


468 


317 


CO 


(CKyjOCON 
HCHjphmyl 


NHCH2C5H5 


605 


318 


CO 


(CIQjOH 


NHCHjCgHj 


472 


319 


CO 




NHCHjCsHj 


474 


320 


CO 


cPr 


NHCH2(4-F-CfiH4) 


486 


321 


CO 


(CHj)20H 


NHCH2(4.F-CsH4) 


490 


322 


CO 




NHCH2(4-F-C6li,) 


492 


323 


CO 


Et 


NHCH2(4-CF3.CjH4) 


524 
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324 


CO 


Et 


NHCH,(thien-3-yl) 


462 


325 


CO 


Et . 


NHCH2(mdol-3-yl) 


495 


326 


CO 


Et 


NHCH2(5-OMe-indol-3-yl) 


525 


327 


CO 


Et 


NHCH2(2,5-F2-CsH3) 


492 


328 


CO 


Et 


NHCH2(3-Cl-4-OH-C6H3) 


507 


329 


CO 


Et 


NHCH2(thien2-yl) 


462 


330 


CO 


Et 


NHCH2(3-OMe-CsH4) 


486 


331 


CO 


Et 


NHCH,(2,6-F,-CfiH,) 


492 


332 


CO 


Et 


NHCH,(3,5-F,-CJI,) 


492 


333 


CO 


Et 


NHCH,(2-F-CfiH>) 


474 


334 


CO 


Et 


NHCH,r4-0CF,-CJL) 


540 


335 


CO 


Et 


NHCH2(2;2-M^-3-C(0)Me-cBu) 


504 


336 


CO 


Et 


NHCH2(2-phenyl-5-Me-oxazol-4-yl) 


537 


337 


CO 


Et 


NH(indazol-3-yl) 


482 


338 


CO 


Et 


NHCH2(4-S(0)2Me-C5H4) 


534 


339 


CO 


Et 


NHCH2(2-OMe-C6H4) 


486 


340 


CO 


Et 


NHCH2(3,5-Mvisoxazol-4-yl) 


475 


341 


CO 


Et 


NHCH2(5-pheuyl-[l^,4]triazol-3-yl) 


523 


342 


CO 


Et 


NHCH,(5-CN-mdol-3-yn 


520 


343 


CO 


Et 


NHCH',f2,5-(OMe),-CJI,) 


516 


344 


CO 


Et 


NHCH,(3-F-C«H.) 


474 


345 


CO 


Et 


NHCH,(3,4-(OMeV,-CJH,) 


516 


346 ■ 


CO . 


Et 


NHCH,(3A5-(OMe),-C«HU) 


546 


347 


CO 


Et 


NHCHi(3-0H-CJL) 


472 


348 


CO 


Et 


NHCH2(4-OH-CjH4) 


472 


349 


CO 


Et 


NHCH2-(3-F-4-OH-CgH3) 


490 


350 


CO 


Et 


NHCH2(3-OMe-4-OH-CjH3) 


502 


351 


CO 


Et 


NHCH2(4-NH2-C6H4) 


471 


352 


CO 


Et 


NHCH2(3,5-(OMe)2-4-OH-C«H2) 


532 


353 


CO 


Et 


NHCH2(3-NH2-C6H4) 


471 


354 


CO 


Me 


CH2(4-(S(0)2NH-cPr)-CsH4) 


546 
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355 


CO 


Me 


CH2(4-(S(0)jNH-isoBu)-C«H4) 


562 


356 


CO 


Me 


CH2(4-(S(0)2NH(CH2)20Me)-C5H4) 


564 


357 


CO 


Me 




550 


358 


CO 


Me 


CH,(4-(S(0),NHCH,(>CH)-CJL"i 


544 


359 


CO 


Me 


CH2(4-(S(0)2NHCH2CH=CHj)- 
C6H4) 


546 


360 


CO 


Me 


CH2(4-(S(0)2NH(CH2)30H)-C5H4) 


564 


361 


CO 


Me ' 


CH,<'4-rsrO\.NrMe^CH,CsCHV 


558 


362 


CO 


Me 


CH2(4-(S(0)2N(Me)CH2CH=CH2)- 


560 


363 


CO 


Me 


CHof4-fSfO\»NfMe')EtVCJI. 


548 


364 


CO 


Me 


CHo-4-fSfO\,NCMe¥CHAOin- 

C6H4) 


564 


365 


CO 


Me 


CH^r4-rsrOVNHCH,-cPrt-C.H.'i 




366 


CO 


Me 






367 


CO 


Me 




564 


368 


CO 


Me 


CH,f4-fSfOVazetidinvlVCJI.1 


546 


369 


CO 


Me 


CHof4-(S('0),-T)vrrolidinvlVCJLl 


560 


370 


CO 


Me 


CH2(4-(S(OVmorpholm-4-yl)-CsH4) 


576 


371 


CO 


Me 


CH,('4-fS('0>,NH-isoPrVCJH.") 


548 


372 


CO 


Me , 


CH2(4-(S(O)2NHMe)-CjH0 


520 


373 


CO 


Me 


CB.r4-fSrOY.NHCH rH/Me'iOHV 


564 


374 


CO 


Me 


CH'»f4-CSrOV-3-CH OH-T5tneridin-l- 

yO-CsH^) 


604 


375 


CO 


Me 


CH2(4-(S(0),NH(CH2),-imidazol-4- 

yi)-c«H4) 


600 


376 


CO 


Me 


CH2(4-(S(0)j-3-CH20H-pyiiolidm- 
l-yO-CfiH^) 


590 
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377 


CO 


Me 


CH,(4-(S(0),-3-OH-piperidin-l-yl)- 

C6H4) 


590 


379 


CO 


Me 


CH2(4-(S(0)2NH-pyridm-3-yl>CsH4) 


583 


380 


CO 


Me 


CH,(4-(S(0),NHCH,CN)-CJH[.") 


545 


381 


CO 


Me 


CH5(4-(S(0),-ovrrolen-l-vlVCJ9[.^ 


558 


382 


CO 


Me 


CH2(4-(S(0)2^0H-piperidin-l-yl)- 
CJL) 


590 


383 


CO 


Me 


CH,f4-fSfOY,NH-Dvrazol-3vlVC.H.'i 




384 


CO 


Me 


CHof4-f SfO^-S-OH-DvnoUdm- 1 -vlV 




385 


CO 


Me 


CH,r4-f Sf OY.NHfCH^V.Offi-C.H ^ 


•/ It 


386 


CO 


Me 


QtI»f4-fSfOY,NHfCHAOH'k-C.H 




387 


CO 


Me 


CHof4-('SfOVNHCH«CHrOfnMpV 

^\ ■ \*^\^^y2'^^ jrxv^xi2 V*AXy wXi ylVXC 1" 




388 


CO 


Me 


NHf4-F-C^H.^ 


446 


389 


CO 


Me 


NHCHfMe'lDhCTvl 


456 


390 


CO 


H 


CHfCH-,CH==CHo)-4-SfO')oMe-C.H 


531 


391 


CO 


Me 


pyiTolidin-lyl 


406 


392 


CO 


H 


CH-H 3-hen7'nHirafol-S-vl'\ 




393 


CO. 


H 


Ji2v "^^^ ^5^47 




394 


CO 


H 




409 


395 


CO 


H 


CH,f4-COaMe-CJEL^ 


409 


396 


CO 


H 


CHn(3-CN-4-OH-CJH[,l 


392 


397 


CO 


H 


CIL(3--F-4-fthiomon)hlin-4-vlVCJH,) 

^n^AaB^^ai^ X r^ymJA/navxy mill » J' x^^^fi 3^ 


470 


398 


CO 


H 


CH2(3-OMe-CJL') 


381 


399 


CO 


H 


CH,(3-0H-CJL) 


367 


400 


CO 


H 


CH2(3-F-4-0H-CsH3) 


384 


401 


CO 


Et 


NHCH2(4-S(0)2Me-C«H4) 




402 


CO 


Et 


NHCH2(4-S(0)2NH2-CjH4) 




403 


CO 


Et 


CHjCgHj 
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404 


CO 


CH2CH=CH2 


NHCH2(4-S(0)2Me-C6H4) 




405 


CO 


032^H^CH2 


NHCH2(4-S(0)2NH2-C6H4) 




406 


CO 


CH2CH=CH2 


CH2CgH5 




407 


CO 


cPr 


NHCH2(4-S(0)2Me-CsH4) 




408 


CO 


cPr 


NHCH2(4-S(0)2NH2-C6H4) 




409 


CO 


cPr 


CH2C5H5 





TABLE n 

Table II comprises 409 compounds of formula (lb): 




(lb) 



wherein the variables X, and for each compound of Table n are the same as the 
correspondingly numbered compound in Table 1. Mass Spectrum details aie given for certain 
compoimds of Table n. 



Example 
Number 


MS 
(MH+) 


38 


451 


71 


408 


79 


366 


80 


430 


81 


386 


83 


366 


86 


411 


88 


411 


103 


445 


107 


421 


108 


432 


110 


365 


111 


433 



112 


345 


115 


391 


117 


399 


118 


433 


122 


399 


123 


399 


126 


383 


127 


395 


128 


401 


129 


371 


130 


371 


131 


404 


132 


433 


133 


401 


134 


433 
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135 


449 


140 


396 


140 (R) 


396 


140 (S) 


396 


143 (R) 


385 (387) 


143 (S) 


385 (387) 


144 


400 


145 


380 


147 


366 


150 


444 


151 


400 


157 


380 


160 


414 


165 


394 


166 


445 


168 


396 


189 


414 


190 


411 


191 


420 


192 


422 


193 


381 


194 


423 


195 


467 


196 


425 


197 


447 


198 


469 


199 


439 


200 


492 


201 


420 


202 


380 


203 


431 
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204 


382 


205 


434 


206 


379 


207 


365 


208 


351 


209 


395 


210 


369 


211 


393 


212 


406 


213 


365 


214 


395 


215 


408 


216 


. 419 


217 


427 


218 


387 


219 


435 


220 


461 


221 


437 


222 


407 


223 


430 


224 


458 


225 


419 


226 


431 


227 


429 (431) 


228 


445 


229 


450 


230 


383 


231 


402 


232 


366 


237 


411 


239 


367 
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419 


245 


406 


392 


395 


393 


394 


394 


402(404) 


395 


409 
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396 


392 


397 


470 


398 


381 


399 


367 


400 


384 
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TABLE IV 

Table IV discloses compounds of fomula (Id): 

O 




wherein the variables X, and are as defined in the Table below. Mass Spectrum 



5 details are given for certain compounds in Table IV. 



Compound 
No. 


X 


R* 






LCMS 
(MH+) 


1 


CO 


Et 


CH2(4-S(0)2Me-C6H4) 


phenyl 


562 


2 


CO 


Et 


CH2(4-S(0)2Me-C6H4) 


iso-Pr 


528 


3 


CO 


Et 


CH2(4-S(0)jMe-CjH4) 


CHCCHjCHj), 


556 


4 


CO 


m 


CHj(4-S(0)2M©-CsH4) 


CH(CH3)CH2CH2CH3 


556 


5 


CO 


Et 


CH2(4-S(0)2Me-CsH4) 


CHjCCCHj), 


556 


6 


CO 


Et 


CH2(4.S(0)2Me-C6H4) 


CH2CH(CH3)2 


542 


7 


CO 


Et 


CH2(4-S(0)2Me-CsH4) 


CH2CH(CH3)CH2CH3 


556 


8 


CO 


Et 


CH2(4-S(0)2Me-CsH4) 


Et 


514 


9 


CO 


Et 


CH2(4-S(0)2Me-C«H4) 


CH2CH2CH(CH3)2 


556 


10 


CO 


Et 


CH2(4-S(0)2M©-CsH4) 


n-Pr 


528 


11 


CO 


Et 


CH2(4-S(0)2Me-CsH4) 


l-Me-pyrrol-2-yl 


565 


12 


CO 


Et 


CH2(4-S(0)2Me-CjH4) 


furan-2-yl 


552 


13 


CO 


Et 


CH2(4-S(0)2Me-C«H4) 


tert-Bu 


542 


14 


CO 


Et 


CH2(4-S(0)2Me-CsH4) 


C(CH3)2CH2CH3 


556 


15 


CO 


Et 


CH2(4-S(0)2Me-C6El4) 


CHjOEt 


544 


16 


CO 


Et 


CH2(4-S(0)2M©-CjH4) 


n-Bu 


542 


17 


CO 


Et 


CH2(4-S(0)2Me-C6H4) 


n-paityl 


556 


18 


CO 


Et 


CH2(4-S(0)2Me-C6H4) 


C(0H)Me2 


544 


19 


CO 


Et 


CH2(4-S(0)2Me-CsH4) 


pyrrol-2-yl 


551 


20 


CO 


Et 


CH2(4-S(0)2Me-C6H4) 


furan-3-yl 


552 
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21 


CO 


Et 


CH2(4-S(0)2Me-CsH4) 


thien-2-yl 


568 


22 


CO 


Et 


CH2(4-S(0)2Me-C6H4) 


thien-3-yl 


568 


23 


CO 


Et 


CH2(4-S(0)2Me-C6H4) 


pyrazin-2-yl 


564 


24 


CO 


Et 


CH2(4-S(0)2Me-CjH4) 


pyridiii-2-yl 


563 


25 


CO 


Et 


CH2(4-S(0)2Me-C«H4) 


pyridm-3-yl 


563 


26 


CO 


Et 


CH2(4-S(0)2Me-CjH4) 


pyridm-4-yl 


563 


27 


CO 


Et 


CH2(4-S(0)2Me-CJl4) 


3-Me-fiiran-2-yl 


566 


28 


CO 


Et 


CH2(4-S(0)2Me-C6lL) 


CHjCHjOMe 


544 


29 


CO 


Et 


CH2(4-S(0)2Me-CfiH4) 


CHzCHjOEt 


558 


30 


CO 


Et 


CH,(4-S(0)2Me-C6Hi) 


CH(OH)CH2CH2CH3 


558 


31 


CO 


Et 


CH,(4-S(0)jMe-C-sH4) 


2-Me-funua-3-yl 


566 


32 


CO 


Et 


CH2(4-S(0)2Me-C«H4) 


4-Me-oxazol-5-yl 


567 


33 


CO 


Et 


NHCH,C«H« 


azetidin- 1 -vl 




34 


CO 


Et 


NHCH2(4-F-C6H4) 


azetidin-l-yl 




35 


CO 


Et 


NHCH,^4-S^OYJ^e- 


wuuxLi^ ii y 1 




36 


CO 


Et 


NHCH,(4-S(0\,NH,- 
CJU 


azetidin- 1 - vl 




37 


CO 


Et 




azetidin- 1-vl 




38 


CO 


Et 


CH2(4-F-CgH.) 


azetidin- 1-yl 




39 


CO 


Et 


CH2(4-S(0)2Me-CsIL) 


azetidin- 1-yl 




40 


CO 


Et 


CH2(4.S(0)2NH2-C«HJ 


azetidin-l-yl 




41 


CO 


allyl 


NHCHjCjII, 


azetidin- 1-yl 




42 


CO 


aUyl 


NHCH2(4-F-C«H4) 


azetidin-l-yl 




43 


CO 


allyl 


NHCH,(4-S(0),Me- 


azetidin- 1-vl 




44 


CO 


allyl 


NHCH2(4-S(0)2NH,- 
C6H4) 


azetidin-l-yl 




45 


CO 


aUyl 


CH2C5H5 


azetidin-l-yl 




46 


CO 


allyl 




azetidin-l-yl 




47 


CO 


aUyl 


CH2(4.S(0)2Me-CfiH4) 


azetidin-l-yl 





34 



48 


CO 


allyl 


CH2(4-S(0)2NH2-C<5H4) 


azetidin-l-}d 




49 


CO 


cPr 


NHCHaCfiHs 


azetidin-l-yl 




50 


CO 


cPr 


NHCH2(4-F-C5H4) 


azetidin-l-yl 




51 


CO 


cPr 


NHCH2(4-S(0)2Me- 

C6H4) 


azetidin-l-yl 




52 


CO 


cPr 


NHCH2(4-S(0)2NH2- 


azetidin-l-yl 




53 


CO 


cPr 




azetidin-l-yl 




54 


CO 


cPr 


CHj(4-F-C«H4) 


azetidin-l-yl 




55 


CO 


cPr 


CH2(4-S(0)2Me-C«H4) 


azetidin-l-yl 




56 


CO 


cPr 


CH2(4-S(0)2NH2-C<jH4) 


azetidin-l-yl 




57 


CO . 


Et 




2-F-CsH4 


580 


58 


CO 


Et 




2,6-F2-CjH3 


598 


59 


CO 


Et 


CH2(4-S(0)2Me.C«H4) 


2-Cl-C5Kt4 


596 


60 


CO 


Et 


CH2(4-S(0)2Me-C6H4) 


2-MeO-CgH4 


592 


61 


CO 


Et 


CH2(4-S(0)2Me-C6H4) 


S-CN-CgH* 


587 


62 


CO 


Et 


CH2(4-S(0)jMe-C5H4) 


3-F-CsH4 


580 


63 


CO 


Et 


CH2(4-S<0)2Me-C6H«) 


a-MeO-CJi, 


592 


64 


CO 


Et 


CHa(4-S(0)2Me-C6H4) 


3-M©-C«H4 


576 


65 


CO 


Et 


CH2(4-S(0)2Me-CsH4) 


4-CN.CjH« 


587 


66 


CO 


Et 


CH2(4-S(0)2Me-C6H*) 


4-F-C6H4 


580 


67 


CO 


Et 


CH2(4-S(0)2Me-C6H4) 


4-CI-C6H4 


596 


68 


CO 


Et 


CH2(4-S(0)2Me-C6H4) 


4-(COCH3)C«H4 


604 


69 


CO 


Et 


CH2(4-S(0)2Me-C«H4) 


4-Me.C4H4 


576 


70 


CO 


Et 


CH2(4-S(0)2M&-CjH«) 


CHCMeXJfiHj 


590 


71 


CO 


Et 


CH2(4-S(0)2Me-C5H4) 


CH2(2-F-C5H4) 


594 


72 


CO 


Et 


CH2(4-S(0)2Me-C«H4) 


CH2(2-MeO-CsH4) 


606 


73 


CO 


Et 


CH2(4-S(0)2Me-C6H4) 


CH2(3-MeO-C6H4) 


606 


74 


CO 


Et 


CH2(4-S(0)2Me-CsH4) 


CH2(4-F-CjH4) 


594 


75 


CO 


Et 


CH2(4-S(0)2Me-CjH4) 


CHj(4-MeO-C8ig 


606 


76 


CO 


Et 


CH2(4-S(0)jMe-CfiH4) 


indol-5-yl 


601 
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77 


CO 


Et 


CH2(4-S(0)2Me-CjH4) 


6-Cl-pyridin-3-yl 


597 


78 


CO 


Bt 


CHj(4-S(0)2Me-CjH4) 


2-NO2-CJH4 


607 


79 


CO 


Et 


CH2(4-S(0)2Me-CsH4) 


3-NO2-C6H4 


607 


80 


CO 


Et 


CHj(4-S(0)2Me-CjH4) 


4-NO2-C5H4 


607 


81 


CO 


Et 


CH2(4-S(0)jMe-C«H4) 


3,4-F2-CsH3 


598 


82 


CO 




CH2(4-S(0)2M©<;jH4) 


beDZtnazol-4-yl 


603 


83 


CO 


Et 


CH2(4-S(0)2Me-CjH4) 


2-Me-pyridiiir3-yl 


577 


84 


CO 


Et 


CH2(4.S(0)2Me-C5H4) 


6-Me-pyridm-2-yl 


577 


85 


CO 


Et 


CH2(4-S(0)2Me.C«H4) 


CH(OMe)C5H5 


606 


86 


CO 


Et 


CH2(4-S(0)2Me-CsH4) 


5-Me-pyra2m-2-yl 


578 


87 


CO 


Et 


CH2(4-S(0)2Me-C6H4) 


dihydrobenzofuraii-4-yl 


604 


88 


CO 


Et 


CH2(4-S(0)2Me-C«H4) 


2-OMe-pyridm-3-yl 


593 


89 


CO 


Et 


CH2(4-S(0)2Me-CjH4) 


6-Cl-pyridm-2-yl 


597 


90 


CO 


Et 


CH2(4-S(0)2Me-CjH4) 


2-Cl-pyridin-4-yl 


597 


91 


CO 


Et 


CH2(4-S(0)2Me-C6H4) 


lff-pyridin-2-on-6-yl 


579 


92 


CO 


Et 


CH2(4-S(0)2Me-C4H4) 


indoI-7-yl 


601 


93 


CO 


Et 


CH2(4-S(0)jM©-CjH4) 


diliydrobenzofuian-7-yl 


604 


94 


CO 


Et 


CH2(4-S(0)2Me-CjH4) 


6-CN-pyridin-3-yl 


588 


95 


CO 


Et 


CH2(4-S(0)2Me-CgH4) 


2-F-pyridm-3-yl 


581 



The following abbreviations are used in Tables I to IV: 
Me = methyl Et = ethyl 

Pr = propyl Bu = butyl 

cPr = cyclopropyl cBu = cyclobutyl 



The compounds of formula (I), (la), (lb), (Ic) or (Id) can be prepared as shown in the 
5 processes on pages marked Schemes 1 to 14 below. (In Scheme 10 suitable coupling agents 
include HATU (0-(7-Azabenzotria2ol-l-yl)-iV,M^':^^ 

hexafluorophosphate) and PyBROP (bromo-friy-pyrrolidinophosphonium hexafluoro- 
phosphate) which may be employed according to Example 26.) The starting materials for 
these processes are either commercially available or can be prepared either by literature 
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methods or by adapting literature methods. In the Schemes the variables R^* and R^"* have 
been used where the group R^ R^ or is, respectively, CHjR^*, CHaR^' or CHzR^*; Ac is 
CH3C(0); and Ar^ and Ar^ denote aromatic rings which are optionally substituted. Although 
Schemes 1-14 are depicted for m andp = 1, and R^ K\ R^ and R^ as hydrogen, it is clear that 
5 they can be readily adapted for alternative values of m, p, R"*, R^, R^ and Rl 

In a further aspect the invention provides processes for preparing the compounds of 
formula (I), (la), (lb), (Ic) and (Id). Many of the intermediates in the processes are novel and 
these are provided as further features of the invention. 

The compounds of the invention have activity as pharmaceuticals, in particular as 
1 0 modulators (such as agonists, partial agonists, inverse agonists or antagonists) of chemoldne 
receptor (especially CCR5) activity, and may be used in the treatmoit of autoimmune, 
inflammatory, proliferative or hyperproliferative diseases, or immxmologically-mediated 
diseases (including rejection of transplanted organs or tissues and Acquired 
Immunodeficiency Syndrome (AIDS)). Examples of these conditions are: 
IS (1) (the respiratory tract) obstructive diseases of airways including: chronic obstructive 
putmonaiy disease (COPD) (such as kreversible COPD); pulmonazy fibrosis; asthma 
{such as bronchial, allergic, intrinsic, extrinsic or dust asthma, particularly chronic or 
inveterate asthma (for sample late asthma or airways hyper-responsiveness)}; bronchitis 
{such as eosinophilic bronchitis}; acute, allergic, atrophic rhinitis or chronic rhinitis 
20 including rhinitis caseosa, hypertrophic rhinitis, rhinitis purulenta, rhinitis sicca or 

rhinitis medicamentosa; membranous rhkutis including croupous, fibrinous or 
pseudomembranous rhinitis or scrofoulous rhinitis; seasonal rhinitis including rhinitis 
nervosa (hay fever) or vasomotor rhinitis; sarcoidosis; fanner's lung and related diseases; 
nasal polyposis; fibroid lung or idiopathic interstitial pneumonia; 
25 (2) (bone and joints) arthrides including rheumatic, infectious, autoincmiune, seronegative 
spondyloarthropathies (such as ankylosing spondylitis, psoriatic arthritis or Reiter's 
disease), Behfet's disease, Sjogren's syndrome or systemic sclerosis; 
(3) (skin and eyes) psoriasis, atopic dermatitis, contact dermatitis or other eczmatous 
dermitides, seborrhoetic dermatitis, Lichen planus, Phemphigus, bullous Phemphigus, 
30 Epidermolysis bullosa, urticaria, angiodermas, vasculitides erythemas, cutaneous 
eosinophilias, uveitis. Alopecia areata or vernal conjunctivitis; 
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(4) (gastrointestinal tract) Coeliac disease, proctitis, eosinophilic gastro-enteritis, 
mastocytosis, Crohn's disease, ulcerative colitis, irritable bowel disease or food-related 
allergies which have effects remote firom the gut (for example migraine, rhinitis or 
eczema); 

(5) (Allograft rejection) acute and chronic following, for example, transplantation of kidney, 
heart, liver, lung, bone marrow, sldn or comea; or chronic graft versus host disease; 
and/or 

(6) (other tissues or diseases) Alzheimer's disease, multiple sclerosis, atherosclerosis, 
inhibiting the entry of viruses into target cells. Acquired ImmunodeficieQcy Syndrome 
(AIDS), Lupus disorders (such as lupus erythematosus or systemic lupus), erythematosus, 
Hashimoto's thyroiditis, myasthenia gravis, type I diabetes, nephrotic syndrome, 
eosinophiUa fascitis, hyper IgE syndrome, leprosy (such as lepromatous leprosy). 
Peridental disease, Sezaiy syndrome, idiopathic thrombocytopenia pupura, disorders of 
the menstrual cycle, glomerulonephritis or cerebral malaria. 

The compoimds of tiie present inveition are also of value in iuhibitiag the entry of 
viruses (such as human unmunodeficiency virus (HTV)) into target calls and, therefore, are of 
value in the prevention of infection by viruses (such as HTV), the treatment of mfection by 
viruses (such as HTV) and the prevention and/or treatment of acquired immune deficiency 
syndrome (AIDS). 

According to a further feature of the invention there is provided a compound of the 
formula (I), (la), (lb), (Ic) or (Id), or a pharmaceutically acceptable salt thereof or a solvate 
thereof, for use in a method of treatment of a warm blooded axmnal (such as man) by therapy 
(including prophylaxis). 

According to a ftirther feature of the present invention there is provided a method for 
modulating chemokine receptor activity (especially CCR5 receptor activity) in a warm 
blooded animal, such as man, in need of such treatmmt, which comprises administering to 
said animal an effective amount of a compound of the present invention, or a 
pharmaceutically acceptable salt thereof or a solvate thereof. 

The preseat invention also provides the use of a compound of the formula (I), (la), 
(lb), (Ic) or (Id), or a pharmaceutically acceptable salt thereof or a solvate thereof, as a 
medicament, especially a medicament for the treatment of transplant rejection, respiratory 
disease, psoriasis or rheumatoid artinitis (especially rheumatoid arthritis). [Respuratory 
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disease is, for example, COPD, asthma {such as bronchial, allergic, intrinsic, extrinsic or dust 
asthma, particularly chronic or inveterate asthma (for example late asthma or airways hyper* 
responsiveness)} or rhinitis {acute, allergic, atrophic rhinitis or chronic rhinitis including 
rhinitis caseosa, hypertrophic rhinitis, ihinitis purulenta, ihinitis sicca or rhinitis 
5 medicamentosa; membranous rhinitis including croupous, fibrinous or pseudomembranous 
rhinitis or scrofoulous rhinitis; seasonal rhinitis including ihinitis n^osa (hay fever) or 
vasomotor rhinitis} ; and is particularly as&ma or rhinitis]. 

In another aspect the present invention provides the use of a compound of the formula 
(I), (la), (lb), (Ic) or (Id), or a pharmaceutically acceptable salt thereof or a solvate thereof in 
10 the manufacture, of a medicament for use in therapy (for example modulating chemokine 
receptor activity (especially CCR5 receptor activity (especially rheumatoid arthritis)) in a 
warm blooded animal, such as man). 

The inveaation also provides a compound of the formula (I), (la), (lb), (Ic) or (Id), or a 
pharmaceutically acceptable salt thereof or a solvate thereof, for use as a medicament, ' 
IS especially a medicament for the treatment of rheumatoid arthritis. 

In another aspect the present uivention provides the use of a compound of the formula 
(I), (la), (lb) or (Ic), or a pharmaceutically acceptable salt thereof or a solvate thereof in flie 
manufacture of a medicament for use in therapy (for example modulating chemokine receptor 
activity (especially CCR5 receptor activity (especially rheumatoid arthritis)) in a warm 
20 blooded animal, such as man). 

The invention further provides the use of a compound of formula (I), (la), (lb), (Ic) or 
(Id), or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for use 
in the treatment of: 

(1) (the respiratory tract) obstructive diseases of airways including: chronic obstructive 
25 puhnonary disease (COPD) (such as irreversible COPD); asthma {such as bronchial, 

allergic, intrinsic, extrinsic or dust asthma, particularly chronic or inveterate asthma (for 
example late asthma or airways hyper-responsiveness)}; bronchitis {such as eosinophilic 
bronchitis}; acute, allergic, atrophic riunitis or chronic ihinitis including rhinitis caseosa, 
hypertrophic rhinitis, rliinitis purulenta, rhinitis sicca or rhinitis medicamentosa; 
30 membranous rhinitis including croupous, fibrinous or pseudomembranous rhinitis or 

scrofoulous rhinitis; seasonal rhinitis including rhinitis nervosa (hay fever) or vasomotor 



wo 01/87839 



39 



PCT/SEOl/01053 



iliiiutis; sarcoidosis; fanner's lung and related diseases; nasal polyposis; fibroid lung or 
idiopathic interstitial pneumonia; 

(2) (bone and joints) arthrides including rheumatic, infectious, autoimmune, seronegative 
spondyloarthropathies (such as ankylosing spondylitis, psoriatic arthritis or Reiter's 

5 disease), Behfet's disease, Sjogren's syndrome or systemic sclerosis; 

(3) (skin and eyes) psoriasis, atopic dermatitis, contact dermatitis or other eczmatous 
dermitides, seborrhoetic dermatitis. Lichen planus, Phemphigus, bullous Phemphigus, 
Epidermolysis bullosa, urticaria, angiodennas, vasculitides erythemas, cutaneous 
eosinophilias, uveitis, Alopecia areata or vemal conjunctivitis; 

10 (4) (gastrointestiiial tract) CoeUac disease, proctitis, eosinopMlic gastn>-enteri 

mastocytosis, Crohn's disease, ulcerative colitis, irritable bowel disease or food-related 
allergies which have effects remote from the gut (for example migraine, rhinitis or 
eczema); 

(5) (Allograft rejection) acute and chronic following, for example, transplantation of kidney, 
IS heart, liver, lung, bone marrow, skin or cornea; or chronic graft versus host disease; 

and/or 

(6) (other tissues or diseases) ALzheuner's disease, multiple sclerosis, atherosclerosis, 
Acquired Immunodeficiency Syndrome (AIDS), Lupus disorders (such as lupus 
erythematosus or systemic lupus), erythematosus, Hashimoto's thyroiditis, myasthenia 

20 gravis, type I diabetes, nephrotic syndrome, eosinophiUa fascitis, hyper IgE syndrome, 

leprosy (such as lepromatous leprosy), Peridental disease, Sezary syndrome, idiopathic 
thrombocytopenia pupura or disorders of the menstrual cycle; 
in a warm blooded animal, such as man. 

The present invention fiirther provides a method of treating a chemokine mediated 
25 disease state (especially a CCRS mediated disease state) in a warm blooded animal, such as 
man, which comprises administering to a mammal in need of such treatment an effective 
amount of a compound of formxila (I), (la), (lb), (Ic) or (Id), or a phannaceutically acceptable 
salt thereof or solvate thereof. 

In order to use a compound of the invention, or a phannaceutically acceptable salt 
30 thereof or solvate thereof for the therapeutic treatment of a warm blooded animal, such as 
man, in particular modulating chemokine receptor (for example CCRS receptor) activity, said 
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ingredient is nonnally fonniilated in accordance with standard pharmaceutical practice as a 
pharmaceutical composition. 

Therefore in another aspect the presrat invention provides a pharmaceutical 
composition which comprises a compound of the formula (I), (la), (lb), (Ic) or (Id), or a 
5 phannaceutically acceptable salt thereof or a solvate thereof (active ingredient), and a 
pharmaceutically acceptable adjuvant, diluent or carrier. In a further aspect the present 
inveaition provides a process for the preparation of said composition which comprises mixing 
active ingredient with a pharmaceutically acceptable adjuvant, diluent or carrier. Depending 
on the mode of administration, the pharmaceutical composition will preferably comprise from 
10 0-05 to 99 %w (per cent by weight), more preferably from 0,05 to 80 %w, still more 
preferably from 0.10 to 70 %w, and even more preferably from 0.10 to 50 %w, of active 
ingredient, all percentages by weight being based on total composition. 

The pharmaceutical compositions of this invention may be administered in standard 
manner for the disease condition that it is desired to treat, for example by topical (such as to 
15 the lung and/or airways or to Hie skin), oral, rectal or parenteral administratioa For these 
purposes die compounds of this invention may be formulated by means known in the art into 
the form of, for example, aerosols, diy powder formulations, tablets, capsules, syrups, 
powders, granules, aqueous or oily solutions or suspensions, (lipid) emulsions, dispersible 
powders, suppositories, ointments, creams, drops and sterile injectable aqueous or oily 
20 solutions or suspensions. 

A suitable pharmaceutical composition of this invention is one suitable for oral 
* administration in unit dosage form, for example a tablet or capsule which contains betwem 
O.lmg and Ig of active ingredient. 

In another aspect a pharmaceutical composition of the invention is one suitable for 
25 intravenous, subcutaneous or intramuscular injection. 

Each patient may receive, for example, an intravenous, subcutaneous or intramuscular 
dose of O.Olmgkg'^ to lOOmgkg'^ of the compound, preferably in the range of O.lmgkg** to 
20mgkg'^ of this invention, the composition being administered 1 to 4 times per day. The 
intravenous, subciataneous and intramuscular dose may be given by means of a bolus 
30 injection. Alternatively the intravenous dose may be given by continuous infusion over a 
period of time. Alternatively each patient will receive a daily oral dose which is 
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approximately equivalent to the daily parenteral dose, the composition being administered 1 
to 4 times per day. 

The following illustrate representative pharmaceutical dosage forms containing the 
compound of foraiula (I), (la), (lb), (Ic) or (Id), or a pharmaceutically acceptable salt thereof 
5 or a solvent th^eof (hereafter Compound X), for therapeutic or prophylactic use in humans: 
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(a) 



Tablet I 


mg/tablet 


Compound X 


100 


Lactose Ph-Eur, 


179 


Croscaxmellose sodium 


12.0 


Polyvinylpyrrolidone 


6 


Magnesium stearate 


3.0 


(b) 


Tablet n 


mg/tablet 


Compound X 


50 


Lactose Ph.Eur. 


229 


Croscannellose sodium 


12.0 


Polyvinylpyrrolidone 


6 


Magnesium stearate 


3.0 


y. 1 1 1 1 1 

(c) 


Tablet m 


me/tBiblet 


Compound X 


1.0 


Lactose PLEur. 


92 


Croscaxmellose sodium 


4.0 


Polyvinylpyrrolidone 


2.0 


Magnesium stearate 


1.0 


(d) 


Capsule 


m^capsule 


Compound X 


10 


Lactose Ph.Eur. 


389 


Croscannellose sodium 


100 


Magnesium stearate 


1.0 
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(e) 



Injection I 


(50 mg/ml) 


Compound X 


5.0% w/v. 


Isotonic aqueous solution 


to 100% 



BufEeis, phannaceutically-acceptable cosolvCTts such as polyefhyleae glycol, 
polypropylene glycol, glycerol or ethanol or complejcing agents such as hydroxy-propyl P- 
5 cyclodextiin may be used to aid formulation. 

The above formulations may be obtained by conventional procedures well known in 
the pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional means, for 
example to provide a coating of cellulose acetate phthalate. 

The invention will now be illustrated by the following non-linaiting examples in 
1 0 whidi, unless stated olherwise: 

(i) temperatures are given in degrees Celsius (°C); operations were carried out at room or 
ambient temperature, that is, at a temperature in the range of 18-25°C; 

(ii) organic solutions were dried over anhydroxis magnesium sulphate; evaporation of solvent 
was carried out using a rotary evaporator under reduced pressure (600-4000 Pascals; 4.5-30 

1 5 mm Hg) with a bath temperature of up to 60**C; 

(iii) chromatography unless otherwise stated means flash chromatography on silica gel; thin 
layer chromatography (TLC) was carried out on silica gel plates; where a **Bond Eluf * column 
is refmed to, this means a column containing 1 Og or 20g of silica of 40 micron particle size, . 
the silica being contained in a 60ml disposable syringe and supported by a porous disc, 

20 obtained from Varian, Harbor City, California, USA under the name "Mega Bond Elut Sr*. 
Where an "IsoluteTM SCX colunm" is referred to, this means a column containing 
benzenesulphonic acid (non-endcapped) obtained from International Sorbent Technology 
Ltd., 1st House, Dufi&yn Industial Estate, Ystrad Mynach, Hengoed, Mid Glamorgan, UK. 
Whore " ArgonautTM PS-/riy-anMne scavenger resin" is referred to, this means a Zriy-(2- 

25 aminoethyl)anune polystyrene resin obtained from Argonaut Technologies Inc., 887 hidustrial 
Road, Suite G, San Carlos, California, USA. 

(iv) in general, the course of reactions was followed by TLC and reaction times are given for 
illustration only; 
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(v) yields, whea given, are for illustration only and are not necessarily those which can be 
obtained by diligent process development; preparations were repeated if more material was 
required; 

(vi) when given, NMR data is quoted and is in the form of delta values for major 

5 diagnostic protons, given in parts per million (ppm) relative to tetramethylsilane (TMS) as an 
mtemal standard, detennined at 300 MHz using perdeuterio DMSO (CD3SOCD3) as the 
solvent unless otherwise stated; coupling constants (J) are given in Hz; 

(vii) chemical symbols have their usual meanings; SI units and symbols are used; 

(viii) solvent ratios are given in percentage by volume; 

1 0 (ix) mass spectra (MS) were run with an electron energy of 70 electron volts in the chemical 
ionisation (APCI) mode using a direct exposure probe; where indicated ionisation was 
effected by electrospray (ES); where values for m/z are given, generally only ions which 
indicate the parent mass are reported, and unless otherwise stated the mass ion quoted is the 
positive mass ion - (M+H)*; 

1 S (x) LCMS characterisation was per£3rmed usmg a pair of Gilson 306 pumps with Gilson 233 
XL sampler and Waters ZMD4000 mass spectrometer. The LC comprised water symmetry 
4.6x50 column CI 8 with 5 micron particle size. The eluents were: A, water with 0.05% 
formic add and B, acetonitrile with 0.05% forage acid. The eluent gradient went fix)m 95% A 
to 95% B in 6 minutes. Where indicated ionisation was effected by electrospray (ES); where 

20 values for m/z are given, generally only ions which indicate the parent mass are reported, and 
unless otherwise stated the mass ion quoted is the positive mass ion - (M4-H)+ and 
(xi) the following abbreviations are used: 



DMSO duneffayl sulphoxide; 

DMF iV-dimethylformamide; 

25 DCM dichloromethane; 

THF tetrahdydrofuran; 

DIPEA . i\y\r-diisopropylethylamine; 

NMP 7V-methylpyrrolidinone; 

HATU O-CT-Azabenzotriazol-l-yO-iNr,^^^ 

30 hexafluorophosphate; 

Boc tert-butoxycaifaonyl 

MeOH medumol; 
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EtOH eth^nol; and 

EtOAc ethyl acetate. 

EXAMPLE 1 

5 This Example illustrates the preparation of iV^[l -(3,3-diphenylpropyl)-4-pipQidinyl]- 

jV-methyUsonicotinamide (Compound No. 1 of Table I). 

To a solution of isonicotinic acid (0.6mg, 5fiM) in NMP (50jj.L) was added a solution 
of 4-methyIamino-l-(3,3-diphenylpropyl)piperidine dihydrochloride (Method A) (1 .9mg, 
5|iM) and diisopropylethylamine (8^L, 45)aM) in NMP (SOjiL) followed by a solution of 
10 bromo-Zra-pyrrolidinophosphonium hexafluorophosphate (4.7mg, 10)iNQ in NMP (100}xL). 
After 1 5h the reaction mixture was concentrated to give the title compound which was 
characterised by LCMS; MS: 41S. 

The method of Example 1 can be repeated using different adds in place of isonicotinic 
1 5 acid, or different piperidines (such as 4-methylamino-l-(3-R/S-phenylbutyl)piperidine 

dihydrochloride (Method B), 4-propargylamino-l-(3-R/S-phenylbutyl)piperidine (Method C), 
4-allylainino-l"(3,3-diphenylpropyl)piperidine (Method D), 4-allylamino-l-(3-R/S- 
phenylbutyl)piperidine (Method E) or 4-(cyclopropylmethyl)amino- 1 -(3-R/S- 
phenylbutyl)piperidine (Method R)) in place of 4-methylamino-l-(3,3- 
20 diphenylpropyl)piperidine dihydrochloride. 

EXAMPLE 2 

This Example illustrates the preparation of i\r-(2,4-difluorophenyl>iV^[l-(2,6- 
dimeflioxybenzyl)piperidin-4-yl]-iV'-phenethylurea(Ck)mpom^ 1 of Table m). 

25 To a solution of 2,6-dimethoxybeii2aldehyde (1 .7mg, 1 OjiM) in NMP (1 00|iL) was 

added a solution of 4-piperidinyl-iVK2-phenylethyl)-2,4-difluorophenylurea.trifluoroa^^^ 
acid (Method F) (2.4mg, 5|liM) and diisopropylethylamine (IpL, S.S^iM) inNMP (lOOpL). 
After L5h a solution of sodium triacetoxyborohydride (2.8mg, 15|iiM) in acetonitrile: NMP, 
1:1 (lOOjiL) was added. After 1 6h at room temperature the reaction mixture was concentrated 

30 to give the title compound which was characterised by LCMS; MS: 510. 
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The procedure described in Example 2 can be repeated using different aldehydes in 
place of 2,6-diinethoxybenzaldehyde or other piperidines (such as 4-methylamino-l-(3,3- 
diphenylpropyl)piperidine.dihydrochloric add (Method A) or 4-amino-l-(3,3- 
diphenylpropyl)piperidine.ditTifluon)acetic add (Method G)) in place of 4-piperidinyl-//-(2- 
5 phenylethyl)-2,4-difluorophenylurea trifluoroacetic add, 

EXAMPLES 

This Example illustrates the preparation of JV-[l-(3,3-diphenylpropyl)-piperidin4-yl]- 
iV-methyl-2-(trifluoromethoxy)benzenesulphonanude (Compound No, 53 of Table J). 
10 To a solution of 2-trifluoromethoxybenzenesulphonyI chloride (1 .3mg, SyiM) in 

acetonitrile (SOjiL) was added a solution of 4-methylamino-l-(3,3-diphenylpn)pyl)- 
piperidine.dihydrochloride (Method A) (1.9mg, 5|xM) andiNT^-di^opropylethylamine (l.SjiL, 
lO^M) in pyridine (SOjiiL). After ISh the reaction mixture was concentrated to give the title 
compound which was characterised by LCMS; MS: 533. . 

15 

The procedure described in Example 3 can be repeated using different 
sulphonylchlorides (such as 4-acetan[udo,3-chlorobenzaiesxilphonyl chloride) in place of 2- 
trifluoromethoxybenzenesulphonyl chloride or different piperidines (such as 4-amino-l-(3,3- 
diphenylpropyl)piperidine.ditrifluoroacetic add (Method G)) in place of 4-methylamino-l- 
20 (3,3-diphenylpropyl)piperidine dihydrochloride. 

EXAMPLE 4 

This Example illustrates the pr^aration of iV'-(3,4-didilorophenyl)-JV^[l-(3,3- 
diphenylpropyl)piperidin-4-yl3-JV-methylurea (Compound No, 68 of Table !)• 

25 A solution of 4-methylamino-l-(3,3-diphenylpropyl)piperidine.dihydrochloride 

(Method A) (1.9mg, SixM) and DIPEA (LS^iL, lO^M) in DCM (lOGjiL) was added to 3,4- 
dichlorophenylisocyanate (19mg, O.lmM). After 15h DCM (SOO^iL) was added and 
ArgonautTM PS-/w-amine scavenger resin (0,66g) was added and the reaction mixture 
agitated The resin swelled considerably and the mixture was left to stand in order for the 

30 DCM to evaporate. Methanol (0.5ml) was added and the mixture agitated; the organic layer 
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was thra transferred to another vessel and concentrated to give the title compound as an oil, 
which was characterised by LCMS; MS: 496. 

The procedure described in Example 4 can be repeated using various isocyanates or 
5 carbamoyl chlorides in place of 3,4-dichlorpphenylisocyanate or other piperidines (such as 4- 
amuio-l-(3,3-diphenylpropyl)piperiduxe,ditrifluoroacetic acid (Method G), 4-anMno-l-(3"R/S- 
phenylbutyl)piperidme ditrifluoroacetic add salt (Method H)) in place of 4-methylamino-l- 
(3,3-diph€aiylpropyl)piperidine dihydrochloride. 



EXAMPLES 

This Example illustrates the preparation of i\r-[l-(3,3-diphenylpropyl>piperidin-4-yl]- 
iV^methylthiophene-2-caiboxamide (Compound No. 96 of Table I). 

A solution of 4-methylainino-l-(3,3-diphenylpropyl)piperidine (the free base of the 
compound described in Method A) (O.lg, 0.32mmol) in dichloromethane (4.0 nd) was added 
to 2-thiophene carboxylic acid (l.Ommol). To the resulting mixture was added a solution of 
diisopropylcaifaodiimide (O.lSml, l.Ommol) in dichloromethane (1.0ml) followed by a 
solution of 1-hydioxybenzotriazole (O.lSSg, l.Ommol) in DMF (2.Qml) and the resulting 
mixture stiired at ambient temperature for 1 8 hours* The reaction mixture was then ^lied to 
an ISOLUTETM SCX column (5g) which was then washed with MeOH (30ml) followed by a 
1 :4 mixture of aqueous ammonia and methanol (30ml). Evaporation of the final wash gave 
the title compound as an oil (lOlmg, 75% yield); MS: 419. 

The procedure described in Example 5 can be repeated using different carboxylic acids 
in place of 2-thiophene carboxylic acid or other piperidines (such as 4-amino*l-^3»3- 
25 diphenylpropyl)piperidine (free base from Method G), 4-methylamino-l-(3-R/S- 
phenylbutyl)piperidiae (free base from Method B) or 4-amino-l-(3-R/S- 
phenylbutyl)piperidine (free base fix)m Method H)) in place of 4-methylamino-l-(3,3- 
diphenylpropyl)piperidine, 

30 EXAMPLE 6 

This Example illustrates the preparation of i\r-[l-(33-diphenylpn)pyl)-4-piperidinyl]- 
(iV-mefhyl)-3-chlorophenylurea (Compound 144 of Table I). 



10 



15 



20 
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A solution of 4-methylanuno-l-(3^-KUphenylpropyl)piperidm (the free base of the 
compoxmd described in Method A) (O.lg; 0.32nunol) in DCM (4.0 ml) was added to 3- 
chlorophmyl isocyanate (LQmmol). The resulting mixture was stirred at anibient temperature 
for 18 hours. The reaction mixtmre was then applied to an ISOLUTETM SCX column (5g) 
5 which was then washed with methanol (SOml) followed by a 1 :4 mixture of aqueous ammonia 
and MeOH (SOml). Evaporation of the final wash gave the product as an oil (1 12mg, 76% 
yield); MS: 462. 

The procedure described in Example 6 can be repeated using different isocyanates or 
10 carbamoyl chlorides in place of 3-chlorophenylisocyanate or other piperidines (such as 4- 
methylamino-l-(3-R/S-phenylbutyl)piperidine (fi*ee base from Method B)) in place of 4- 
methylanuno- 1 -(3,3-diphenylpropyl)piperidine. 

EXAMPLE? 

15 This Example illustrates the preparation of JV^[l-(3,3-diphenylpropyl>4-piperidinyl]- 

iV-mefhyl-4-(phenyhnefhoxy)phenylacetamide (Compound No. 268 of Table I). 

To a solution of 4-methoxyphenylacetic add (O.Smg, S^mol) in NMP (SO^L) was 
added a solution of 4-methylainiiio-l-(3,3-diphenylpropyl)piperidine dihydrodiloride 
(Method A) (1 .9mg, Sjimol) and DIPEA (8fiL, 45[miol) in NMP (SO^iL) followed by a 
20 solution of bromo-/ra-pyrrolidino-phosphonium hexafluorophosphate (4.7mg, lOfimol) in 
NMP (lOO^iL). After 15h the reaction mixture was concentrated to give the title compound 
which was characterised by LCMS; MS: 533. 

EXAMPLES 

This Example illustrates the preparation of iV-[l-(3,3-diphenylpn)pyl>4-piperidinyl]- 
25 7V'-allyl-4-fluoroplienylacetamide (Compound No. 269 of Table I). 

To 4-fluorophenylacetic acid (Immol) was added 4-allylamino-l-(3^- 
diphenylpropyl)piperidine (0. 1 g; 0.3mmol) in dichloromethane (2ml). A solution of 1 - 
hydroxybenztriazole (0.135g; O.lmmol) inDMF (2ml) and di-isopropyl-caibodiimide 
(0.126ml; Immol) in DCM was then added. The resulting mixture was stirred at room 
30 tempCTature overnight. The mixture was then applied to an ISOLUTE™ SCX cartridge (5g) 
and washed with methanol (30ml). The product was then eluted with 1 5% methylamine in 
ethanoL Purification was achieved by BondElut chromatography eluting with a solvent 
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mixture of DCM to,5% methanol in DCM yielding the title compound (72mg, 50%), which 
was characterised by LCMS; MS: 47L 

EXAMPLE 9 

This Example illustrates the preparation of iV-[l-(3,3-diphenylpropyl)-4-piperidinyl]- 
5 iV-ethyl-4-trifluoromethoxyphenylacetanMde (Compound No. 282 of Table I). 

To a solution of 4-trifluoromethoxyphenylacetic acid (188mg, 0.92mmol) in 
dichloromethane (2ml) was added 1-hydroxybenztriazole (124mg) followed by 
diisopropylcaibodiimide (0.14ml) and DMF (1ml). The mixture was stirred at room 
temperature for Ih, flien a solution of 4-ethylamino-l-(3,3-diphenylpropyl)piperidine (147mg, 
10 0.46mmol) in dichloromethane (2ml) was added. The resulting mixture was stiired overnight 
then purified by eluting through an ISOLUTE™ SCX column with methanol followed by 2% 
aqueous ammonia in methanol. The product was then dissolved in ethyl acetate (2 ml) and 
treated with IM HCl in diethyl ether (4 ml) giving the hydrochloride salt which was isolated 
by filtration, yielding iV'-[l-(3,3-diphenyIpropyl)-4-piperidiayl]-iV'-ethyl-4- 
1 5 trifluoromethoxyphenylacetamide hydrochloride as a foam, 2 1 Omg, 87%; NMR: 1 . 1 (m ,3H), 
1.7 (m, 2H), 2.1 (m, 2H), 3.0 (m, 4H), 3.5 (m, 5H), 3.8 (m, 4H), 4.3 (m, IH), 7.1 (m, 2H), 7.3 
(m, 12H); MS: 525. 

EXAMPLE 10 

This Example illustrates the preparation of iV-(4-fluorophenylmethyl)-^-[l-(3,3- 
20 diphenylpropyl)-4-piperidinyl]riV'-methylurea (Compound No. 388 of Table I). 

To 4-fluorophenyl isocyanate (0.75mmol) was added a solution of 4-methylamino-l- 
(3,3-diphenylpropyl)piperidine (0.19g; O.Smmol) in DCM (4ml). The resulting mixture was 
stirred at room temperature overnight. The resulting reaction mixture was then applied to an 
ISOLUTE™ SCX cartridge (5g) and washed with methanol (3Qml). The product was then 
25 eluted using a 4: 1 mixture of methanol and aqueous ammonia. Purification was achieved by 
BondElut chromatography eluting with a solvent mixture of DCM to 5% methanol in DCM to 
give the title compound (26 mg, 11%) which was characterised by LCMS; MS: 446, 

EXAMPLE 11 

This Example illustrates the preparation of A^-(2,4-difluorophenyl)-iV-[l-(3,3- 
30 diphenylpropyl)-4-piperidinyl]-JV-phenethylurea (Compound No. 314 of Table I). 

To a solution of iV^-(2,4-difluorophenyl)-iV"-(4-piperidinyl)rA^-phenethyIurea 
trifluoroacetic add salt (300mg, 0.63mmol) in DMF (5ml) was added 3,3-diphenyH- 
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bromopropane (360mg, l,26imnol) followed by DIPEA (0.442ml, 2,52nmiol). The resulting 
mixture was stirred at room temperature for 24L The reaction mixture was partitioned 
between water and dichloromethane, the organic phase was washed with water, dried 
(MgS04) and concentrated. The residue was purified by eluting through a silica gel cartridge 
with ethyl acetate followed by 5% ethanol in ethyl acetate to give the title compound as a 
gum, 80mg; NMR: L6 (m, 6H), 4.9 (m, 5H), 2.2 (m, 3H), 2.8 (m, 3H), 3.9 (m, 2H), 7.0 (m, 
IH), 7.2 (m, 15H), 7.4 (m, IH), 8.0 (s, IH); MS: 554. 

EXAMPLE 12 

This Example illustrates the preparation of ^'■<4-trifluorome^hylphenyhnethyl)-iV-(l- 
(3,3-diphenylpropyl)-4-piperidinyl]-JV-ethylurea (Compound No. 323 of Table I). 

A solution of 4-trifluoK)methylphenylacetic add (O.Smmol) in dry THF (2.0ml) was 
cooled to O^^C and triethylamine (0. 1 1ml; O.Smmol) in THF (1 .0ml) and 
diphenylphosphorylazide (0.17ml; 0.8mmol) iu THF (2ml) were added. Stirring was 
conttQued for 30min. The mixture was allowed to warm to ambient temperature before 
toluene (Sml) was added and the mixture heated to lOO^'C for Ih. After cooling to room 
temperature, a solution of 4-elhylamino-l-(3^-diphcaiylpiopyl)piperidine (0.2© 0.6mmol) in 
ethyl acetate (2ml) was added and the mixture allowed to stir at room temperature for 72h. 
The reaction mixture was then washed with aq. NaHCOj solution, dried and evaporated. 
Purification was by passage througji a BondElut cartridge (Si) eluting with a gradient fiom 0 - 
5% methanol ia DCM, yielding the title compound (153mg, 49%) which was characterised by 
LCMS; MS: 524. 

EXAMPLE 13 

This Example illustrates the preparation of pyrrolidiue carboxyUc acidiV-[l-(3,3- 
diphenylpropyl)-4-piperidmyl]-JSr-methyl amide (Compound No. 391 of Table I). 

To dielhylcarbamoyl chloride (0.75mmol) was added a solution of 4-methylamino-l- 
(3,3-diphenylpropyl)piperidine (0.19g; O.Snmiol) in DCM (4ml) followed by triethylamine 
(0.14ml; Iromol). The resulting mixture was stirred at room temp^ature overnight. The 
resulting reation mixture was then applied to an ISOLUTE™ SCX cartridge (5g) and washed . 
with methanol (30ml). The product was then eluted using a 4:1 mixture of methanol and 0.88 
aqueous ammonia. Purification was achieved by BondElut chromatography eluting with a 
solvent mixture of DCM to 5% methanol in DCM to give the product (79 mg, 39%) which 
was characterised by LCMS; MS: 406. 
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EXAMPLE 14 

This Example illustrates the preparation of iV-[l-(3,3-<iiphenylp^opyl)-4-pipe^idinyl]- 
iV^-methyl-4-(cyclopropylaIninosulfonyl)phenylacetaIm (Compound No. 354 of Table I). 

N'[l <3,3-Diphenylpn)pyl)-4-piperidinyl]-JV^methyl-4-fluorosulfonyl^^ 
5 (O.OOSmmol, in 100|iL MeCN) and cyclopropylamine (O.Olmmol in lOOfxL MeCN) were 
mixed and allowed to stand overnight. The solvent was then evaporated to dryness under 
Genevac high vacuum. 

EXAMPLE IS 

This Example illustrates the preparation of A^-[l-(3,3-diphenylpropyl)-4-piperidinyl]- 
1 0 iV^methyl-4-(2-hydroxyefhylaminocaibonyl)plienylacetamide hydrochloride (Compound No. 
385 of Table I). 

A mixture of N-[l -(3,3-diphenylpropyl)-4-piperidinyl]-iV'-methyl-4- 
methoxycarbonylphenylacetamide (O.lg; 0.2mmol) was heated at 6(fC in a mixture of 
ethanolamine (l.OxxxL) and acetonitrile (l.QmL) for 12 hours. After cooling the mixture was 
1 S partitioned between ethyl acetate (StoL) and water (8mL). The orgamc layer was washed a 
further twice with water and dried (NajSOJ before purification on a silica BondElut, eluting 
wifli a gradient firom 5 - 25% methanol in dichloromethane. The purified product was 
dissolved m ethyl acetate and treated with HCl in diethyl ether before evaporation to give the 
title compound as a solid (68 mg, 62%) which was characterised by LC-MS; MS: 514. 
20 EXAMPLE 16 

This Example illustrates the preparation of 4-(2-[4-methanesulfi}nylphenylj)-pentenoic 
add iSr-[l-(3^-diphenylpropyl)-4-piperidinyl]amide hydrochloride salt (Compound No. 390 
of Table I). 

To a cooled (S^^C) solution of iV^[l-(3,3-diphenylpiopyl)-4-piperidinyl]-4- 
25 methanesulfonylphenylacetamide (1 .61g, 3.28mmol) in DMF (15mL) was added sodium 
hydride (131mg 60% dispersion, 3.6mmol). The resulting mixture was stirred for 5 minutes 
before the addition of allyl bromide (0.3niL, 3.44mmol). The reaction mixture was stirred at 
room temperature for 2 h then quenched with water. The mixture was extracted twice with 
ethyl acetate and the combined organic extracts were washed with water and brine, dried and 
30 evaporated. The residue was purified by silica gel chromatography (eluent 3% MeOH in 
DCM). The crude product was treated with ethereal HCl to afford the title compound 
(O.902g); NMR (CDGj): 1.2 (m, 2H), 1.9 (m, 2H), 2.1 (m, 2H), 2,3 (m, 4H), 2.5 (m, IH), 2.8 
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(m, 3H), 3.0 (s, 3H), 3.4 (m, IH), 3.8 (m, IH), 4.0 (dd, IH), 5.1 (m, 2H), 5.4 (d, IH), 5.7 (m, 
IH), 7.2 (m, lOH), 7.6 (d, 2H), 7.9 (d, 2H); MS: 531. 

EXAMPLE 17 

This Example illustrates flxe preparation of iV'-phenylinethyl-iV-[l -(3,3- 
5 dipllenylp^opyl)-4-piperidinyl]-^^-allylurea (Compound No. 245 of Table II); 

3-Phenylbutyraldehyde (0.2g, 1.36mmol) was added to a solution of iV-phenylmethyl- 
^^|j)iperidin-4-yl]-^-allylurea hydrochloride (370mg, 1.36mmol) in methanol (20ml). After 
15 mins sodium triacetoxyborohydride (430mg, 2.0mmol) was added portionwise over 
15mins and the reaction was left to stir for 16h. Water (5ml) was added to the mixture and the 
10 methanol was removed in vacuo. The solution was diluted with water (30ml), and partitioned 
with EtOAc (2x40ml). The organic fractions were combined and washed with brine (30ml), 
dried (MgS04) and concentrated. The oil was dissolved in MeOH (5ml) and then ^plied to 
an ISOLUTE^ SCX column (5g) which was then washed with MeOH (30ml) followed by a 
1 :4 mixture of aqueous ammonia and methanol (30 ml). Addition of ethereal HCl to the final 
15 wash, followed by evaporation gave tiie title compound as a gum (152mg, 0.38mmol); MS: 
406. 

EXAMPLE 18 

This Example illustrates the preparation of JV-[l-(3-phenyl-3-[4-fluorophenyl]-3- 
hydroxypropyl)-4-piperidinyl]-iV'-ethyl-4-meth^ (Compound No. 

20 11 of Table m). 

To a solution of JV^[l-(3-[4-fluorophenyl]-3-oxopK)pyl)-4-piperidinyl]-iV'-e%^ 
methanesulfonylphenylacetamide hydrochloride (470mg, 0.92mmol) in THF (40mL) under an 
inert atmosphere was added phenylmagnesium bromide (lOmL, IM in THF) at room 
temperature. After stilting for Ih saturated aqueous sodium bicarbonate solution was added 

25 and &e resulting mixture was extracted with ethyl acetate. The organic phase was dried 
(MgS04) and concentrated. The title compound was obtained by silica column 
chromatography, eluting with 10% methanol in ethyl acetate yielding 120mg. NMR (CDCI3): 
1.18 and 1.23 (t, 3H), 1.65 (m, 2H), 1.84 (m, 2H), 2.42 (m, 2H), 3.02 (s, 3H), 3.35 (m, 2H), 
3.65 (m, 4H), 3.68 and 3.78 (s, 2H), 4.73 (t, 2H), 6.97 (m, 2H), 7.2-7.4 (m, 9H), 7.90 (d, 2H); 

30 MS: 553. 
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EXAMPLE 19 

This Example illustrates the preparation of A/'-[l-(3-pheiiyl-4-pentenyl)-4-piperidinyl]- 
J\r-mefhyl-4-fhiorophenylacetaxnide (Compound No. 12 of Table HI). 

5-Bromo-3-phenylpent-l-ene (131mg, 0.58mmol), 4-(iV-(4-fluorophenyl-acetamido)- 
5 iV*-methyl)anunopiperidine (73ing, 0.29nimol), potassium carbonate (120mg, 0.87mmol) and 
tetrabutylammonium iodide (5mg) were stirred in DMF (3ml). After 16h, wat^ was added 
and the mixture extracted with EtOAc (2x20ml). The organics were combined and washed 
with wata:, dried (MgSCM), concentrated and purified by Bond Elut dhromatography (eluent 
DCM, followed by 2.5% EtOH/DCM and finally 5% EtOHTDCM) to afford the title 
10 compound as an oil (55mg, 0.14mmol); MS: 395. 

EXAMPLE 20 

This Example illustrates the preparation of 7V-[l-(3-pheny^3-azetidinylpropyl)-4- 
piperidinyl]-iV-methyl•4-fluorophenylacetamide dihydrochloride (Compound No. 13 of Table 

m). 

15 To a solution of JV-[l-(3-phenyl-3-cMoropn)pyl)-4-piperidrnyl]T]\r-me%^ 

fluorophenylacetamide (120mg, 0.3nraiol) in DCM (5mL) was added azetidine (0.12mL, 
LSmmol) and the resulting nuxture was stirred at room temperature for 1 8h. The reaction 
mixture was washed with water, dried QAgSO^ concaitrated, and purified by Bond Elut 
chromatography (eluent 5% MeOH/DCM followed by 10% MeOH/DCM) to afford Ihe title 

20 compound as an oil which was then treated with ethereal HCl to provide JSr-[l-(3-phenyl-3- 
azetidinylpropyl)-4-piperidinyl]-iV'-methyl-4-fluorophenylaceta dihydrochloride as a 
white soUd (35 mg, 24%); NMR (d6-DMSO, 373K): 1.5-1.65 (m, 2H), 1.85-2.1 (m, 4H), 
2.55-2.9 (m, 8H), 3.1-3.2 (m, IH), 3.25-3.35 (m, IH), 3.6-3,75 (m, 5H), 4.1-42 (m, 2H), 7.0- 
7.1 (m, 2H), 7.2-7.3 (m, 2H), 7.35-7.5 (m, 5H); MS: 424. 

25 EXAMPLE 21 . 

This Exan^le illustrates the preparation of iV^[l-(3-phenyl-3-[4-fluorophenyl]propyl)- 
4-pipmdinyl]-i\r-efliyl-4-methanesxilfonylphenylacetamide (Compound No. 15 of Table US), 
To a solution of 4-(iV^(4-fluorophenylacetamido)-iV^methyl)aminopiperidine (143mg, 
1.74mmol) in DMF (5mL) was added 3-phenyl-3-(4-fluorophenyl)-l-bromopropane (Method 

30 V) (420mg, LSmmol) and K2CO3 (300mg), The reaction was then stirred overnight and 

poured onto water (20niL). Extracted into EtOAc, washed with water (20mL), brine (20mL), 
and dried over MgS04. The solvents were evaporated and the crude product was purified by 
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Bond Elut chromatography (eluent 5% MeOH/DCM) to afford the title compound as a sticky 
gum, (148mg, 20%); NMR: 1.65 (2H, m), 2.20 (IH, broad t), 3.2-2.6 (9H, m), 3.8-3.6 (6H, 
m), 4.10 (IH, m) and 7.4-7.2 (13H, m); MS: 463. 

EXAMPLE 22 

5 This Example illustrates the preparation of iV-[ 1 -(3 ,3-di-[4-£luorophenyl]propyl)-4- 

piperidinyl]-iV-ethyl-4-methanesulfonylphenylacetamide (Compound No. 16 of Table ni). 

To aDMF solution of l-(3,3-di-(4-fluorophenyl)propyl)-4-(methylamino)piperidine 
(25Qmg, 0.72mmol, in 5mL) was added 4-fIuorophenylacetic acid (115mg, 0.75mmol), 
HATU (285mg, 0.75mmol), and DIPEA (130|il). The reaction was stirred overnight and 
1 0 poured into water (20mL). The organics were extracted into EtOAc (20mL) and dried over 
MgS04. The desired product was then precipitated from the EtO Ac by addition of 2M HCl in 
EtjO, to afford a pale yellow gum (139mg, 46%); NMR: 1.60 (2H, m), 2.20 (2H, m), 2.75 
(3H, s), 3.3-3.7 (12H, m), 6.80 (2H, m) and 7.3-7.0 (lOH, m); MS: 481. 

EXAMPLE 23 

1 5 This Example illustrates the preparation of JV'-Cl -(jy;iSrHfiphOTyl-2-ethylamino)-4- 

pipOTdinyl]-iV^-aUyl-4-methanesulfonylphenylacetanude (Compound No. 18 of Table HI). 

To a mixture of JV^(4-piperidrnyl)-iV'-aflyl-4-methanesulfonylphenylace (0.25g, 
0.74mmol) and 4-methyl-2-pentanone (lOmL) was added potassium carbonate (0.31g), 
potassium iodide (lOOmg) and M(2-bromoethyl)diphenylamine (0.21g) and ttie resulting 

20 mixture was stirred and heated to reflux for 1 8 h. After cooUng, water was added and the 
volatiles removed by evaporation. The residue was extracted three times with ethyl acetate 
and the combined extracts were dried and concentrated to give an oil which was purified by 
eiuting through a silica gel column with 1% methanol in dichloromethane then 5% methanol 
in dichloromethane to give the title compound (73mg); NMR: 1.5 (m, 4H), 2.1 (m, 2H), 2.5 

25 (m, 2H), 3.1 (s, 3H), 3.8 (m, 7H), 3.9 (s, 2H), 5,1 (m, 2H), 5.8 (m, IH), 6.9 (m, 6H), 7.2 (m, 
4H), 7.4 (d, 2H), 7.8 (d, 2H); MS: 532. 

EXAMPLE 24 

This Example illustrates the preparation of iV-[l-(iV^phenyl-iV-[2-(4- 
hydroxyphenyl)ethylcarbonyl]-2-ethylamino)-4-piperidinyl]-JV'-ethyl-4- 
30 methanesulfonylphenylacetamide (Compound No. 20 of Table m). 

To 3-(4-hydroxyphenyl)propanoic add (O.lmmol) was added DMF (5fiL) followed by 
oxalyl chloride (ImL of a O.IM solution in DCM, O.lmmol) and the resulting mixture was 
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shaken at room temperature for 21l 100|iL Of this mixture was then added to lOOjiL of a 
solution of iV'-[l-(JV'-phenyl-2-ethylamino)-4-pipetidi^ 

methanesulfonylpheaylacetamide (230mg, 0, mmol) and triefhylamine (0.334mL, 2.4mmol) 
in DCM (12mL). The resulting mixture left at room temperature for 20 h then water (250nL) 
5 and DCM (250fiL) were added and the mixture was shaken. The aqueous phase was removed 
and the organic phase was concentrated giving the title compound which was characterised by 
LC-MS;MS:59L 

EXAMPLE 25 

This Example illustrates the preparation of JV-[l-(3-phenyl-3-aminopn)pyl)-4- 
10 piperidinyl]-iV'-efliyl-4-methanesulfonylphenylacetanude dihydrochloride (Compound No. 23 
of Table m). 

To a solution of 3-phenyl-3-Bocaminopropanal (513mg, 2.Qmmol) andiV^-(4- 
piperidinyl)-iV'-ethyl-4-methanesxilfonylpheiiylacetanude (645mg, 2.0mmol) in methanol 
(1 5mL) was added acetic acid (0.2mL) and the resulting mixture was stirred at room 

15 temperature for 1 h. Sodium triacetoxyborohydride (844mg, 4.Qmmol) was added and the 
mixture was stirred at room temperature for 18 h then evaporated. The residue was 
partitioned betwem DCM and water, and the organic phase was washed with biine, dried and 
concentrated. The residue was suspended in 4M HCl in dioxane (20mL) and methanol (SwiL) 
was added. The resulting mixture was heated to reflux for 7 h, then cooled to room 

20 temperature and concentrated giving an oily residue which was purified by silica gel 
chromatography (eluent 5% MeOH /DCM flien 10% MeOH/DCM) yielding the title 
compound as a soUd (675 mg); NMR (d6 DMSO at 373K): 1,1 (t, 3H), 1.5 (m, 2H), 1.9 (m, 
2H), 2.0 (m, IH), 2.3 (m, 2H), 3.0 (m, IH), 3.2 (m, 4H), 3.3 (q, 2H), 3.9 (s, ZH), 4.0 (m, IH), 
4.4 (m, IH), 7.4 (m, 3H), 7.5 (m, 4H), 7.9 (m, 2H); MS: 458. 

25 EXAMPLE 26 

This Example illustrates the preparation of iyr-[l-(3-phenyl-3-benzoylaininopropyl)-4- 
piperidinyl]-J\r-ethyl-4-mefeanesulfonylphaiylacetamide(Com^ 1 of Table IV). 

A solution of benzoic acid (O.OOSmmol) in NMP (50p.L) was added to a solution of 
HATU (O.Olmmol) and diisopropylethylamine (0.03mmol) in NMP (lOOpL). To the 

30 resulting mixture was added iV'-[l -(3-phenyl-3-aminopropyl)-4-piperidmyl]-iV'-^ 
methanesulfonylph^ylacetamide dihydrochloride (Example 25; 0.005nmiol) in NMP 
(lOOjiL). The mixture was left at room temperature for 18 h, then evaporated. The residue 
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was partitioned betweai DCM (250^L) and water (250^L) and the phases slanted. The 
oiganic phase was concentrated giving the title compound which was characterised by LC- 
MS; MS: 562. 

EXAMPLE 27 

5 This Example illustrates the preparation of N-[ 1 -(iV-Phenyl-2-ethylamino)-4- 

piperidinyl]-Ar-ethyl-4-methanesulfonylphenylacetainide (Compound No. 24 of Table IE). 

To a mixture of iV<4-pipaidinyl)-JV'-ethyI-4-methanesulfbnylphOTylacetainide (2.0 g, 
6.2 nmiol) andi\r-(2-chlorDethyl)aniline hydrodiloride (1.2 g, 6.2 rmnol) (J. Med. Chem. 
1965, 173) in 4-methyl-2-pentanone (15 mL) was added potassium carbonate (2.56 g, 18.6 

1 0 mmol) and potassium iodide (1 50 mg, 0.9 mmol) and the resulting mixture stirred at reflux for 
20 h. A&a cooling to room temperature the solid was removed by filtration and the filtrate 
concentrated. The residue was purified by Bond Elut chromatography (eluent 5% 
MeOH/DC^O to afford, after trituration with diethyl ether, the title compound as a white solid 
(1.30 g, 50%); NMR (d6 DMSO, 373K): 1.1 (t, 3H), 1.4 (m, 2H), 1.8 (m, 2H), 2.1 (m. 2H), 

15 2.5 (m, 2H), 3.1 (m, 5H), 3.3 (q, 2H), 3.8 (s, 2H), 5.0 (m, IH), 6.6 (m, 3H), 7.1 (dd, 2H), 7.5 
(d, 2H), 7.8 (d, 2H); MS: 444. 

Ck)mpound No. 25 of Table m was prepared according to the method of Example 27 
using i^-(4-pip«ridinyl)-N-ethyl-4-fluorophaiylacetamide. NMR: 1 .0 and 1 .5 (t, 3H), 1 .3 (m, 
20 IH) 1 .5 (m, IH), 1 .7 (m, 2H), 2.0 (m, 2H), 2.4 (m, 2H), 2.9 (m, 2H), 3.1 (m, 2H), 3.2 (m, 2H), 
3.6 and 3.7 (s, 2H), 4.1 (m. IH), 5.2 (br s. IH), 6.5 (m, 3H), 7.0 (dd, 2H), 7.1 (dd, 2H), 7.2 (m, 
2H);MS: 384. 

EXAMPLE 28 

25 This Example illustrates the preparation of Compound No. 26 of Table m. 

To a solution ofiV-[l-(3-phenyl]-3K)xopropyl)-4-piperidinyl]-JV'-ethyl-4- 
methanesulfonylphfflttylacetamide hydrochloride (5.00g, lO.lmmol) in methanol (ISQmL) was 
added sodium borohydride (0.96g, 25.4mmol) portionwise. The resulting mixture was stirred 
at room temperature for 20h. Water (lOmL) was added and the mixture was evaporated. The 

30 residue was purified by silica column chromatography (gradient elution fixmi eiiiyl acetate to 
50% ethyl acetate/MeOH) to give the title compound (3.92g, 84%); NMR: (CDCI3): 1.14 and 
1.23 (t, 3H), 1.56 (m, IH), 1.75 (m, 2H), 1.83 (m, 3H), 1.98 (m. IH), 2.20 (m, IH), 2.56 (m. 
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IH), 2.66 (m, IH), 3.02 (s, 3H), 3.10 (m, IH), 3.18 (m, IH), 3.31 (q, 2H), 3.57 and 4.49 (m, 
IH), 3.79 and 3.80 (s, 2H), 4.94 (m, IH), 7.23 (m, IH), 7.34 (m, 4H), 7.44 (d, 2H) and 7.90 
(d,2H);MS:459. 



5 EXAMPLE 29 

This Example illustrates the preparation of ^-[l-(4,4-diphenyl-but-2-yl)-4- 
piperidinyl]-iSr-ethyl-4-niethanesulfonylphenylacetaim (Compound No. 27 of 

Table m). 

JV-(4-Piperidinyl)-i\r-ethyl-4-methanesulfonylphenylac^^ Immol) was 

10 dissolved in DCM (lOnil). Acetic add (1ml) and 4,4-diphenyl-2-butanone (384mg, l.Snunol) 
was added followed by sodium triacetoxyborohydride (516mg, 2. Immol). The reaction 
mixture was stirred at room temperature for 7 days. Water (lOml) was added and the layers 
separated. The organic phase was washed with brine, dried (MgS04) and evaporated to 
dryness. The residue was purified by BoJnd Elut chromatography (eluent 5% MeOH/DCM). 
1 5 The resultant oily residue was dissolved in a small amoimt of DCM, IM HCl m diethyl ether 
was added and the mixture concratrated to yield the title compound as a white solid (12Qmg, 
22%); NMR (d6-DMSO, 373K): 1.0-1.2 (m, 6H), 1.5- 2.1 (m, 6H), 2.5 - 3.0 (m, 6H), 3.1 (s, 
3H), 3.3 (q, 2H), 3.8 (s, 2Hs), 4.1 (t, IH) 7.1 (m, 2H), 7.2-7.4 (m, 8H), 7.5 (d, 2H), 7.9 (d, 
2H); MS: 533. 

20 EXAMPLE 30 

This Example illustrates the preparation of i\^r[l-(4-phenyl-but-2-yl)-4-piperidinyl]-JV- 
ethyl-4-methanesulfonylphenylacetamide (Compound No. 28 of Table m). 

To a mixture of iV'-(4-piperidinyl)-iV^ethyl-4-methanesulfonylphenylacetamide 
(324mg, Immol), 4-phenyl-2-butanone (0.22ml, 1.5mmol), sodium triacetoxyborohydride 

25 (31 8mg, 1 .5mmol) and acetic add (0. 1 1ml, 2mmol) in DCM (8ml) was added a little MgS04 
and the resulting mixture heated to reflux for 48h. The reaction nuxture was eluted through a 
column of siUca gel (isohexane then 89%DCM/10%MeOH/l%NH4OH) yielding the title 
compound (60mg); NMR (CDCI3): 1.1 and 1.2 (t, 3H), 1.3 (t, 3H), 1.6 (br m, 2H), 1.8 (m, 
IH), 2.0 (s, 2fl), 2.1 (m, 2H), 2.6 (br m, 3H), 3.0 (s, 3H), 3.2 (br m, 2H), 3.3 (q, 2H), 3.8 (s, 

30 2H), 4.5 (m, IH), 7.2 (m, 3H), 7.3 (m, 2H), 7.4 (m, 2H) and 7.9 (m, 2H); MS: 457. 
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EXAMPLE 31 

This Example illustrates ttie preparation ofiSr-[l-(3-[3-trifhiorometh3dphenyl]-biriyl)- 
4-piperidiayl]TiV'-ethyl-4-inethanesuIMylphenylace<aim (Compound No. 29 of Table IE). 

To a solution of JV'-^4-piperidinyl)-i\r-ethyl-4-methanesul&nylphenylacetainide 
5 (680mg, 2.1mmol) in MeOH/DCM (10ml, 1:1) was added 3-(3- 

trifluoromethylphenyl)butyraldehyde (Method BP) (500mg, 2.3mmol) and acetic add 
(0.25ml). The resulting mixture was stirred at room temperature for 30min. tiien sodium 
triacetoxyborohydride (735mg, 3.2mmol) was added. The resulting mixture was stiired at 
room temperature for 2h then quenched with wato^ (5ml) and concentrated to a third of the 
1 0 volume. The residual mixture was extracted with DCM and the organic extracts washed wilii 
saturated NaHCOs solution and brine and evaporated to give the tide compound (260mg); 
NMR (CDOj): 1.18 (t, 3H), 1.3 (t, 3H), 1.5 (m, IH), 1.7 (m, 6H), 2.0 (m, 2H), 2.2 (m, 2H), 
2.8 (m, 3H), 3.05 (s, 3H), 3.3 (m, 2H), 3.8 (d, 2H), 7.4 (m, 6H), 7.9 (d, 2H); NMR: 525. 

15 Compound No. 30 of Table EI: NMR (CDOj): 1.18 (t, 3H), 1.3 (t, 3H), 1.5 (m, IH), 1.7 (m, 
8H), 2.2 (m,2H), 2.7 (m, IH), 2.9 (m, 2H), 3.05 (s, 3H), 3.3 (q, 2H), 3.8 (d, 2H), 7.05 (d, IH), 

7.2 (m, 3H), 7.45 (m,2H), 7.9 (d,2H); MS: 491. 

Compound No. 31 of Table HI: NMR (CDQj): 1.18 (t, 3H), 1.3 (t, 3H), 1.5 (m, IH), 1.7 (m, 
20 8H), 2.2 (m. 2H), 2.7 (m, IH), 2.9 (m, 2H), 3.05 (s, 3H), 3.3 (q, 2H), 3.8 (d, 2H), 7.2 (d, 3H), 

7.3 (m, 2H), 7.45 (m,2H), 7.9 (d, 2H); MS: 457. 

Compound No. 32 of Table HI: NMR (CDCI3): 1.18 (t, 3H), 1.3 (t, 3H), 1.5 (m, IH), 1.7 (m, 
8H), 2.2 (m, 2H), 2.7 (m, IH), 2.9(m, 2H), 3.05 (s, 3H), 3.3 (q, 2H), 3.8 (d, 2H), 7.0 (d, IH) 
25 7.35 (d, IH), 7.45 (d, 2H), 7.9 (d, 2H); MS: 525. 

EXAMPLE 32 

TTiis ^cample illustrates the preparation of N-[ 1 -(3,3-diphenylpropyl)-3-pyrrolidinyl]- 
i\r-ethyl-4-methanesulfonylpbenylacetamide (Compound No. 33 of Table HI). 
30 To a solution of 4-methanesulfonylphaiylacetic acid (1 .Olg, 4.72mmol) in DCM 

(20ml) was added carbonyldiimidazole (765mg, 4.72mmol) and the resulting mixture stirred 
at room temperature for 2h. A solution of 3-amino-l -(3,3-diphenylpropyl)pyrrolidine di- 
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(trifluoroacetic acid) salt (Method BQ) (2,4g, 4.72inmol) and triethylamine (1.43g, 11.4tDmol) 
in DCM (1 0ml) was added and the resulting mixture stirred at room temperature for 2h. The 
mixture was washed twice with water (50ml), dried and evaporated. The residue was purified 
by silica column chromatography (eluent DCM then ethyl acetate) giving the title compound 
5 (L6g); NMR: 1.5 (m, IH), 2-2.2 (m, 6H), 2.6 (m, 2H), 3.5 (s, 2H), 3.95 (t, IH), 4.1(m, 
2H),7.1.7.3 (m lOH), 7.5(d, 2H), 7.8(d, 2H), 8.3 (d, IH); MS: 477. 

EXAMPLE 33 

This Example illustrates the preparation of JV-[ 1 -(3-[4-chlon)phenyl]-3-[4- 
pyridyl]propyl)-4-piperidinyl]TAr-ethyl-4-methanesdfonylphe (Compound No. 

10 34 of Table m). 

iV^(4-Piperidinyl)-iV^-ethyl-4-methanesuifonylphenylacet^ (480mg, 1.47mmol) 
was dissolved in DCM (40ml). Acetic add (6ml) and 3-(4-chloTOphenyl)-3-(4- 
pyridyl)propionaldehyde (Method BR) (2.2nraiol) was added and the mixture stirred at room 
temperature for 30min. followed by the addition of sodium triacetoxyborohydride (340mg, 

15 1 .6mmol). The reaction mixture was stirred at room temperature for 2h. The reaction mixture 
was eluted through a column of silica gel (ethyl acetate then 89%DCM/ 10%MeOH/ 
1%NH40H) yielding the title compound (60mg); NMR (CDCI3): LI and 1.3 (t, 3H), 1.5 (br 
m. IH), 1.8 (m, 4H), 2.2 (m, 4H), 2.9 (m, 2H), 3.0 (s, 3H), 3.3 (q, 2H), 3.5 (brm, IH), 3.8 (m, 
2H), 4.0 (m, IH), 4.4 (brm, IH), 7.1 (m, 4H), 7.3 (m, 2H), 7.5 (m, 2H), 7.9 (m, 2H) and 8.5 

20 (m,2H);MS:554. 



Compound No 
in Table m 


•HNMRCCDas) 


35 


1.1 and 1.3 (t, 3H), 1.5 (m, IH), 1.7 (brm, 4H), 2.0 (m, IH), 2.2 (m, 
3H), 2.4 (m, IH), 2.9 (m, 2H), 3.0 (s, 3H), 3.3 (q, 2H). 3.8 (m, 2H), 4.1 
(m, IH), 4.4 (m, IH), 7.1 (m, 2H), 7.2 (m, 4H), 7.4 (m, 2H), 7.6 (t, 
IH), 7.9 (d, 2H) and 8.5 (m, IH) 


36 


1.1 and 1.2 (t, 3H), 1.5 (brm, IH), 1.7 (brm, 4H), 2.0 (m, IH), 2.2 (m, 
2H), 2.3 (m, 2H), 2.4 (m, IH), 2.9 (m, 2H), 3.0 (s, 3H), 3.3 (q, 2H), 3.5 
(m, IH), 3.8 (m. 2H), 3.9 (t, IH), 4.4 (m, IH), 5.9 (s, 2H), 6.7 (s, 2H), 

7.2 (m, 4H), 7.4 (m, 2H) and 7.9 (d, 2H) 
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37 


1,1 and 1.2 (t, 3H), 1.4 (m, IH), 1.7 (m, 2H), 1.8 (m, 2H), 2.0 (br t, 
IH), 2.2 (m, 2H), 2.4 (d, IH), 2.9 (m, 2H), 3.0 (s, 3H), 3.3 (m, 2H), 3.5 
(m, IH), 3.8 (m, 2H), 3.9 (m, IH), 4.4 (m, IH), 7.2 (m, 9H), 7.4 (m, 
2H)and7.9(d,2H) 


38 


1.1 and 1.2 (t, 3H), 1.7 (brm, 4H), 2.0 (m, IH), 2.2 (m, 2H), 2.4 (m, 
IH), 2.9 (m, 2H), 3.0 (s, 3H), 3.3 (m, 2H), 3.5 (m, IH), 3.6 (m, IH), 
3.8 (m, 2H), 4.0 (m, IH), 4.4 (m, IH), 7.3 (m, lOH) and 7.9 (d, 2H) 


39 


1.1 and 1.2 (t, 3H), 1.4 (m, IH), 1.7 (m, 2H), 1.8 (m, 2H), 2.0 (br t, 
IH), 2.2 (m, 3H), 2.9 (m, 2H), 3.0 (s, 3H), 3.3 (m, 2H), 3.5 (m, IH), 
3.6 and 4.5 (m, IH). 3.8 (m, 5H), 3.9 (t, IH), 6.8 (d, 2H), 7.2 (m, 7H), 
7.4(m,2H)and7.9(d,2H) 


40 


1.1 and 1.2 (t, 3H), 1.5 (m, IH), 1.7 (m, 2H), 1.8 (m, 2H), 2.2 (m, 3H), 
2.4 (m, IH), 2.9 (m, 2H), 3.0 (s, 3H), 3.3 (m, 2H), 3.5 (m, IH), 3.8 (m, 
2H), 4.0 (br t, IH), 4.4 (m. IH), 7.2 (m, 9H), 7.4 (m,2H) and 7.9 (d,2H) 


41 


1.1 and 1.2 (t, 3H), 1.5 (m, IH), 1.7 (m, 2H), 1.8 (m, 2H), 2.0 (br t, 
IH), 2.2 (m, 3H), 2.3 (s, 3H), 2.9 (m, 2H), 3.0 (s, 3H), 3.3 (m, 2H), 3.5 
(m, IH), 3.6 and 4.4 (m, IH), 3.8 (m, 2H), 3.9 (t, IH), 7.1 (m, 5H), 7.2 
(m, 4H), 7.4 (m, 2H) and 7.9 (d, 2H) 


42 


1.1 and 1.3 (t, 3H), 1.5 (m, IH), 1.7 (m, 4H), 2.0 (br t, IH), 2.2 (m, 
3H), 2.4 (m, IH), 2.9 (m, 2H), 3.0 (s, 3H), 3.3 (m, 2H), 3.6 (br m, 2H), 
3.8 (m, 2H), 4.0 (m, IH), 4.4 (m, IH), 7.3 (m, IIH) and 7.9 (d, 2H) 


43 


1.1 and 1.3 (t, 3H), 1.5 (m, 2H), 1.7 (m, 4H), 1.9 (m, 2H), 2.2 (m, 2H), 
2.9 (m, IH), 3.0 (s, 3H), 3.1 (ih, IH), 3.4 (m, 2H), 3.8 (nx, 2H), 4.0 (t, 
IH), 4.4 (m, IH), 7.0 (m, 4H), 7.2 (m, 4H), 7.4 (d, 2H) and 7.9 (d, 2H). 


44 


1.6 (m, 4H), 2.0 (m, 2H), 2.2 (m, 4H), 2.9 (d, 2H), 3.0 (s, 3H), 3.7 and 

3.8 (s, 2H), 3.9 (m, 3H), 4.5 (m, IH), 5.1 and 5.3 (m, 2H), 5.8 (m, IH), 

6.9 (m, 4H), 7.1 (m, 4H), 7.4 (d, 2H) and 7.9 (d, 2H). 



Starting materials are commercially available, have been described in the literature or 
can be prepared by adaptation of literature methods. Examples of literature methods include: 
P. Richter, Ch. Garbe and G. Wagner, £ Ger. Pharmazie, 1974, 29(4), 256-262; C. Oniscu, 
5 D. Nicoara and G. Funieru, "4-(Ureidosulfonyl)phenylacetic add and its ureide", R079- 
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966646, (Romanian document); and M. A. Zahran, M. M. Ali, Y. A. Mohammed and A. A. 
Shehata, Int. J. Chem., 1993, 4(3), 61. 

Method A 

5 4-Methylamino- 1 -iV-(3,3-diphenylpropyl)piperidine dihydrochloride 

. To a solution of 4-t^-butoxycaibonylamino-l-JV'-(3,3^iiphmylpropyl)piperi 
(Method I) (15.9g, 40mmol) in THF (300nil) was added lithium aluminium hydride (6Qml, 
IM solution in THF, 60mmol) and the mixture was refluxed. After 5h the reaction mixture • 
was cooled and sodium hydroxide was added carefully. The resultant granular precipitate was 
10 filtered off and the filtrate partitioned between water and EtOAc. The organic layer was dried 
(MgS04) and concentrated to a half of the original volume. IM HCl in diethyl ether was then 
added to give the title compound as a white solid (13.8g, 37mmol); MS; 3 10. 
Method B 

4*Methylamino*lrAr-(3-R/S-phenylbutyl)piperidine dihydrochloride 
15 To a solution of 4"tert-butoxycaifaonylanunO"l«iVK3-R/S'phenylbutyl)piperidine 

(Method J) (22 g, 66 mmol) in THF (SOQml) was added lithium aluminium hydride (1 00ml, 
IM solution in*THF, 0. 1 mol) and the mixture was refluxed. After Sh the reaction mixture 
was cooled and 3M sodium hydroxide and water were added careftiUy. The resultant granular 
precipitate was filtered off and the filtrate partitioned between water and EtOAc. The organic 
20 layer was dried (MgSOJ and concentrated to a half of the original volume. 1 M HCl in diethyl 
. ether was then added to give the title compoxmd as a white soUd (21 g, 66 mmol); NMR: 1 .2 
(d, 3H), 2,0 (m, 6H), 2.8 (m, 4H), 3.4 (m, 7H), 7.1 (m, 5H), 9.3 (br s, IH); MS: 247. 
Method C 

4-Propargylamino-l-iV'-(3-R/S-phenylbutyl)piperidine 

25 To a solution of l-(3-R/S-phenylbutyl)-4-piperidone (Method K) (500mg, 2.2 mmol) 

in MeOH (8ml) and acetic acid (2ml) was added projpargylamine (0. 1 8ml, 2.6 mmol). After 
45mins, sodiirai cyanoborohydride (170mg, 2.7mmol) was added and the reaction mixture left 
to stir at ambient temperature. After 16h EtOAc was added and the reaction mixture was 
partitioned with dilute brine. The organic layer was separated, dried (MgS04) and 

30 concentrated to give the title compound as an oil (330mg, 1 .2nmiol); MS: 271 . 
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Method D 

4-AlIylaiiimo-l"iV-(3,3-(Kpheaylpropyl)piperidine 

To a solution of 1 -(3,3-dipheaylpropyl)-4-piperidone (Method L) (500mg, 2.2 mmol) 
in MeOH (8ml) and acetic acid (2ml) was added allylamine (0.19ml, 2.6 mmol). After 
5 45mins5 sodium cyanoborohydride (135mg, 2.2mmol) was added and the reaction mixture left 
to stir at ambient temperature. After 16h EtOAc was added and the reaction mixture was 
partitioned with dilute brine. The organic layer was separated, dried QAgSO^ and 
concentrated to give the title compound as an oil (170mg, O.SQmmol); MS: 335. 
Method E 

10 4-AllylaminO"l -Ar-(3-R/S-phenylbutyl)piperidine 

To a solution of l-(3-R/S-phenylbutyl)-4-piperidone (Method K) (500mg, 2.2 mmol) 
in MeOH (8ml) and acetic acid (2ml) was added allylamine (0.19ml, 2.6 mmol). After 
45mins, sodium cyanoborohydride (170mg, 2.7mmol) was added and the reaction mixture left 
to stir at ambient temperature. After 16h EtOAc was added and the reaction mixture was 

15 partitioned with dilute brine. The organic layer was separated, dried (MgS04) and 
concentrated to give the title compound as an oil (180mg, 0.66nmiol); MS: 273. 
Method F 

4-Kperidinyl-iV^-2-phenylethyl-2,4Klifluorophenyliirea.trifluoroacetic acid salt 

D 

To a solution of l-tert-butyoxycaibonylpiperidin-4-yl-iV'-2-'Phenylethyl'2,4- 
20 difluorophenylurea (Method O) (300mg, 0.65 mmol) in DCM (4ral) was added trifluoroacetic 
add (1ml). After 2h the reaction mixture was concentmted to give the title compoimd as an 
oil (0.31g, 0,65mmol); MS: 360. 
Method G 

4-Amino-l-(3,3-diphenylpropyl)piperidine . 
25 To a solution of 4^tCTt-butoxycarbonylamino-l -iV'-<3,3-diphmylpropyl)piperidine 

(Method 1) (lOg, 25 mmol) in DCM (100 ml) was added trifluoroacetic acid (20 ml) dropwise. 
After 3h, tolume was added and the reaction nmcture was concentrated to give the di- 
trifluoroacetic acid salt of the title compound as an oil (9.7 g, 19 mmol); MS: 295. 
Method H 

30 4"Amino-l-(3-R/S-phenylbutyl)piperidine.ditrifluoroacetic acid salt 

To a solution of 4-tQt«butoxycarfaonylaxrino-l-(3"R/S"pheaylbutyl)piperidine 
(Method J) (13.1g, 39.5 mmol) in DCM (150 ml) was added trifluoroacetic acid (30 ml) 
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dropwise. After ISh, toluene was added and tbe reaction mixture was concentrated to give the 
di-trifluoroacetic acid salt of the title compound as an oil (12.8 g, 27.8 mmol); MS: 233. 
Method I 

4-tert-Butoxycarbonylainino- 1 -iV-(3 ,3-diphenylpropyl)piperidine 
5 To a solution of 4-(Boc-amino) piperidine (lOg, SOmmol) in acetonitrile (200ml) was 

added 3,3-diphenylpropyl bromide (IS.lg, 55mmol), tetrabutylammonium iodide (2g, Smmol) 
and potassium carbonate (15g, lOOmmol) and the mixture refluxed. After 5h the reaction 
mixture was cooled and poured into water. The solution was partitioned with EtOAc and the 
organic layer dried (MgS04), concmtrated and purified by column chromatography (toluene: 
1 0 EtOAc, 1 : 1 with 1 % triethylamine) to give the title compound as an oil (1 5.9g, 40mmol); MS: 
395. , 
Method J 

4-terr-Butoxycarbonylamino- 1 -(3-R/S-phenylbutyl)piperidine 

To a stirred solution of 4-{Boc-amino) piperidine (45g, 0.225mol) in methanol 

1 S (1 60ml) was added 3-R/S-phenylbutyraldehyde (36.Sml, 0.2Smol) followed by acetic add 
(ISml). After 1 hour, sodium triacetoxyborohydride (71.Sg, 0.34mol) was added portionwise 
over 30 noins [Caution: efTervescmce and exothenn]. After ISh water (60 ml) was added and 
the total nuxture was concentrated to remove the methanol. Water (250 ml) was added and 
the mixture was extracted with EtOAc (3 x 500 ml). The combined oxganics were washed 

20 with water, brine and dried (MgS04) to give the title compound as a white solid that was 

further recrystaUised from DCM/ EtOAc (54.1 g, 0.163 mol); m pt 220-22 rC; NMR: 1.2 (m, 
3H), 1 A (s, 9H), 1 .7 (m, 2H), 2.0 (m, 6H), 2.8 (m, 4H), 3.3 (m, 2H), 7.0 (br s, IH), 7.3 (m, 
5H); MS: 333. 
Method K 

25 H3-R/S-phenylbutyl>4-piperidone 

A solution of l-(3-R/S-phenylbutyl)-4-piperidone ethylene ketal (Method M) (6.45 g, 
23 nomnol) in 6M hydrochloric acid (80ml) was heated to reflux. After 3h the reaction mixture 
was cooled and the pH was adjusted to pH 1 0 by the addition of IM NaOH. The mixture was 
extracted with DCM (3x30ml) and the combined organics were dried (MgS04), concentrated 

30 and piirified by flash column chromatogr2q)hy (DCM to 5% MeOH/DCM) to give the title 

compound as an oil (2.3 g, 10 mmol); NMR (CDCI3): 1.2 (d, 3H), 1.6 (s, IH), 1.8 (q, 2H), 2.2- 
2.5 (m, 5H), 2.7 (m, 3H), 2.8 (q, IH) and 7.1-7.4 (m, 5H); MS: 232. 
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Method L 

l-(3,3-Dipheaiylpropyl)-4-piperidoiie 

The procedure described in Method K was repeated using l-(3,3-diphenylpropyl)-4- 
piperidone ethylene ketal (Method N) (5.3 g, 1 6 mmol) in place of 1 -(3-R/S-phenylbutyl)-4- 
5 piperidone ethylene ketal to give the title compound as an oil (4.6 g, 16 mmol); NMR 
(CDCI3): 2.3 (m, 2H), 2,4 (m, 6H), 2.7 (m, 4H), 4.05 (q, IH) and 7.1-7,4 (m, lOH). 
Method M 

l-(3-R/S-Phenylbutyl)-4-piperidone ethylene ketal 

To a solution of 4-piperidone ethylene ketal (lOg, 70nunol) in MeOH (lOQml) was 

1 0 added acetic acid (5ml) and 3-R/S-phenylbntyraldehyde (1 1 .4 ml, 77mmol) and the reaction 
mixture left to stir at ambient temperature. After Ih sodium triacetoxyborohydride (21g, 
99mmol) was added portionwise. After a further 3h water was added and the methanol was 
partially removed by evaporation; more water was added and the mixture extracted with 
EtOAc (x3). The combined organics were washed with water, brine, dried (MgS04) and 

15 concentrated to give the title compound as an oil (17.8g, 65mmol); MS: 276. 
Method N 

l-(3,3"Diphenylpropyl>4-piperidone ethylene ketal 

To a solution of 4-piperidone ethylene ketal (5g, 35mmol) in acetonitrile (5()ml) was 

added potassimn caibonate (9.6g, 70mmol) followed by 3,3-diphenylpropylbromide (9.6g, 
20 35mmol) and tetrabutylammonixmi hydrogensulphate (Ig). After 16h water was added and 

the acetonitrile was partially removed by evaporation; the mixture was then extracted with 

EtOAc (x3). The combined organics were washed with water, brine, dried (MgSOJ, 

concentrated and purified by flash column chromatogr^hy (DCM to 8% MeOH/DCM) to 

give the title compound as an oil (5.3g, 16mmol); MS: 338. 
25 Method O 

l-tert-Butyoxycarbonylpiperidin-4-yl-jV'-2-phenylethyl-2,4"difluorop 

To a solution of 4-(2-phenylethylamino)-l-tot-butoxycarbonylpiperidine (Method P) 

(0.6 Ig, 2mmol) in DCM (30ml) was added 2,4-difluorophenylisocyanate (0.21ml, 2mmol). 

After 3h water was added and the reaction mixture stirred for 20mins. The organic layer was 
30 then separated and the aqueous layer partitioned with DCM. The combined organic layers 

were washed with water, dried (MgS04), concentrated and columned (20% EtOAc/iso-hexane 

to 40% EtOAc/iso-hexane) to give the title compound as an oil (0.73g, 1.6mmol); MS:460, 
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Method P 

4-<2-Pheayleihylamino>l-tert-butoxycarbon^ 

To a solution of l-tert-butoxycaibonylpiperid-4-one (lOg, SOmmol) and 2- 
phenethylamme.hydrochloride (7.9g, SOmmol) in MeOH (250ml) was added sodium 
5 cyauoborohydride (6.3g, lOOmmol). After 1 .5h, water was added carefully and the MeOH 
was partially removed by evaporation. The mixture was extracted with DCM (x3); the 
organics were combined and washed with water, dried (MgS04), concentrated and purified by 
column chromatography (DCM to 5% MeOH/DCNQ to give the title compound as an oil 
(13.4g, 44mmol); NMR (CDCI3): 1.5 (m, 9H), 1.9 (d, 2H), 2.2 (t, 4H), 2.8 (t, 2H), 2.9 (m, 
10 2H), 3.0 (m, 2H), 3.85 (m, IH), 4.1 (m, 2H) and 7.2-7.4 (m, 5H). 
Method R 

4-(Cyclopropylmethyl)anmio-l-(3-It^S"phenylbutyl)piperidine 

To a solution of l-(3-R/S^phenylbutyl)-4"piperidone (Method K) (500mg, 2.2 mmol) 
in MeOH (8ml) and acetic acid (2ml) was added cyclopropylmethylamine (0.2ml, 2.6 mmol). 
15 After 45mins, sodium cyauoborohydride (170mg, 2.7mmol) was added and the reaction 
mixture left to stir at ambient temperature. Aft^ 16h EtOAc was added and the reaction 
mixture was partiticmed with dilute brine. The organiclay^ was separated, dried (MgS04) 
and concentrated to give the title compound as an oil (230mg, 1 .2mmol); MS: 287. 
Method S 

20 4"Fluorocinnamanic acid tert-butyl ester 

To a suspension of 4-fluorocinnamanic acid (1.66g, lOmmoI) in toluene (15mL) 
heated to 80^C, was added dimethylfonnamide di-tert-butylacetal (8.2g, 40 mmol) dropwise, 
and the reaction heated for a furdier 30 minutes. Upon cooling, the reaction was partitioned 
between toluene and water (15mL), and washed with NaHCO} solution (2x1 OmL), and brine 

25 (1 OmL). The organic layer was dried, and concwtrated. Purified on a Bond Elut coluxnn 
(eluent DCNQ to afford the desired product as a colourless oil (1.25 g, 5.6nmiol); NMR 
(CDCI3): 1.57 (9H, s), 628 (Ih, d), 7.07 (2H, t) and 7.50 (3H, m). 
Method T 

3-Phenyl-3-(4-fluorophenyl)propionic acid tert-butyl ester 
30 To a -78''C solution of 4-fluorocinnamanic acid tert-butyl ester (Method S) (0,9g, 

4mmol) in THF was added dropwise a solution of phenyllithium in hexanes (4 mL of 1 .5M 
solution, 6 mmol). The reaction was stirred for Ih and then quenched with water and extracted 
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into EtOAc, dried and purified by Bond Elut chromatography (50:50 DCM/iso-hexane) to 
afford the title compound, as a colourless oil (500 mg, l.Smmol); NMR (CDCI3): 1.21 (9H, s), 
2.87 (2H, d), 4.40 (IH, t), 6.90 (2H, t) and 7.15 (7H, m). 
Method U 

5 3-Phenyl-3«(4"fluorophenyl)-propan"l-ol 

To a THF (10 mL) solution of 3-phenyl-3-(4-fluorophenyl)-propionic add, tot-butyl 
ester (Method T) (495mg, 1.65nnnol) was added LiAlH4 in IHF (2.5 mL of a l.OM solution) 
and the reaction stirred at RT for 2h. The reaction mixture was quenched cautiously wifli 2M 
aqueous NaOH, and the precipitate removed. The solution was then extracted with EtOAc, 
10 washed with water (20 mL) dried, MgS04, and evaporated to afford the title compound as a 
pale soUd, (379 mg, 1.65mmol); NMR (CDQa): 2.23 (2H, m), 3.65 (2H, t), 4.06 (IH, t), 6.90 
(2H,m) and 7.20 (7H,m). 
Method V 

3-Phenyl-3-(4-fluorophenyl)-l-bromopropane 

15 To a solution of 3-phenyl-3-(4-fluoiophenyl)-propan-l-ol (Method U) (379mg, 

1 .65mmol) in DCM (5 mL), was added carbon tetrabromide (564 mg, 1 .7 mmol), and 
triphenyl phosphine (445 mg, 1.7 mmol). The reaction was stirred overnight, and filtered 
through a pad of silica, then evaporated. The title product was obtained as a pale white solid 
by Bond Elut chromatography, eluent iso-hexane, (415 mg, 86%); NMR (CDCI3): 2.43 (2H, 

20 m), 3.20 (2H, t), 4.16 (IH, t), 6.90 (2H, m) and 7.20 (7H, m). 
Method W 

4,4-Di-(4-fluorophenyl)-l-iodobutane 

To a suspension of sodium iodide (1.5 g, 10 mmol) in acetone (100 mL) was added 

4,4-di(4-fluorophenyl)-l -chlorobutane (2 g, 7 mmol), and refluxed for 5h. The acetone was - 
25 evaporated and the product was partitioned between water and EtOAc. The organic phase was 

dried (MgS04) and evaporated to give the title compound as a pale yellow oil, (3 g, 2: 1 

mixture of product to starting material); NMR (CDCI3): 1.80 (2H, m), 2.20 (2H, m), 3.20 (1 

1/3H, t, Caj), 3.55 (2/3H, t, CH2CI), 3.90 (IH, t), 6.96 (4H, m) and 7.16 (4H, m). 

Method X 
30 4,4-Di-(4-fluorophenyl)-but-l-ene 

The crude 4,4-di-(4-fluorophenyl)iodobutane (Method W) (3 g) was added to 

potassium ferf-butoxide (1.3 g, 12 mmol) in THF (30 mL), and stirred overnight The product. 
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was extracted into EtOAc and washed with water (100 mL). The organic phase was dried 
(MgSOJ and evaporated to afford a yellow oil. This was purified by chromatography (silica, 
£yo-hexane) to afford the desired product as a colourless oil. (1.4 g, 82%); NMR: 2.80 (2H, t), 
4.00 (IH, t), 4.98 (IH, dd) 5.05 (IH, dd), 5.70 (IH, ddt), 7.00 (4H, m) and 7.20 (4H, m). 
Method Y 

33"Di-(4-fluorophenyl)propanal 

A DCM solution of 4,4-di-(4-fluorophenyl)-but-l-ene (Method X) (1.4 g, 5.7 mmol, in 
20 mL) was cooled to -78**C and exposed to ozone until a pale blue colour persisted (about 20 
min). The reaction was then purged with oxygen until the colour faded, and finally quenched 
with triphenylphosphine (1 ,49 g, 5.7 mmol). Upon warming to RT the reaction was washed 
with wat«-, dried (MgS04) and concentrated. The residue was passed through a plug of silica 
to afford the title product as a colourless oil, (1.18 g, 100%); NMR (CDCI3): 3.15 (2H, d), 
4.60 (IH, t), 7.00 (4H, m), 7.18 (4H, m), 9.75 (IH, s). 
Method Z 

H33-Di"[4-fluorophenyl]propyl)-4-(Ctert-butoxycarbonyllamino)piperidine 
F 



H 

To a solution of 3,3-Kli-(4-fluorophenyl)propanal (Method Y) (1.18 g, 5.7 mmol), in 
dichloroethane (14 mL) and 4-Bocaminopiperidine (1.2 g, 6 mmol) was added acetic acid (0.3 
mL), 3 A molecular sieves (2 g), and sodium triacetoxyborohydride (1 .27 g, 6 mmol), and the 
reaction mixture stirred for 5h. The mixture was poured onto water and extracted into EtOAc 
(30 mL), dried and ev^orated. The title product was obtained by purification by 
chromatography (silica, 5% MeOH/DCM) to give the product as a solid (1.7 g, 69%); MS: 
431. 
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Method AA 

f 

F 




H 



H3,3-Di-[4-fliiorophenyl]propyl)-4-(methylaiiiino)p^^ 

To a solution of l-(3,3-Di-[4-fluorophenyl]propyl)-4-([ferr-butoxycarbonyl]anm 
5 (Method Z) (1,7 g, 3.9 xnmol) inTHF (50 mL), was added LiAlH* solution (5 mL of a l.OM 
solution in THF) dropwise (CARE gas evolution) and then the reaction was refluxed for 16h. 
The reaction mixture was then cooled to RT and cautiously quenched with 2M NaOH, filtered 
to remove precipitate and partitioned between water and EtO Ac. The organic layer was dried 
over MgS04 and evaporated. The crude product was purified by chromatography (silica, 
1 0 eluent 1:1, toluenerEtOAc with 0.5% isopropylamine) to afford the title compound as a 

yellow oil (500 mg, 37%); NMR: 2,2-1.0 (9H, m), 2.67 (IH, m), 3.4-3.2 (4H, m), 3,90-4.10 
(2H, m), 4.35 (2H, m). 7.05 (4H, m) and 7.30 (4H, m); MS: 345. 
Method AB 

4-EthylaminO"lrAr-(3,3-diphenylpropyl)piperidine 




To a solution of l-(3,3-diphenylpropyl)-4-piperidone (Method L) (2.2g, 7.5mmol) in 
DCM (30ml) was added ethylamine (8.5ml, 2M in THF, 17nmiol), sodium 
triacetoxyborohydride (1.6g, 7.5mmol) and 4A Molecular Sieves (10 rods). The reaction 
mixture left to stir at ambient temperature. After 16h the mixture was filtered, washed with 
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water, dried (Na2S04) and concratrated to give the title compound as an oil (1.4g, 4.35nimol); 
MS: 323, 
Method AC 

N-[ 1 -Phenylmethyl-piperidin-4"yl1-jy-methyl"(4-fluoropheay^ 




To a solution of 4-niethylainino-l-iV'-Q)henylmethyl)piperidinet (2.95g, 14.5mmol) in 
DMF (25ml) was added DEPEA (10ml), 4-fluorophenylacetic add (2.67g, 17.3mmol) and 
HATU (6.0g, lemmol). Ajfter 16h at RT water was added and the mixture was partitioned 
with EtOAc (x3). The organics were combined, washed with water and brine, dried (MgS04) 
and concentrated to give the title compound as a brown oil.(4.90g, 14.4nmiol); MS: 341. 
1 4-Methylamino-l-iV'-(phenylmethyl)piperidine is described in / Med, Chem. 1999, 42, 
4981-5001. 
Method AD 

4-(j\r-(4-Fluorophenylacetamido)-iy-methyl)aminopiperi^ 




To a solution of J\r-[l-phenylmethyl-piperidin-4-yl]-iV'-methyl-(4- 
fluorophenyl)acetamide"(Method AC) (4.90g, 14.4nmiol) in EtOH (50ml) was added 20% 
palladium hydroxide on carbon (Ig) followed by ammonium formate (5.18g, 82mmol), The 
reaction mixture was then refluxed until the evolution of gas ceased at which point it was 
filtered through Celite® and concentrated to give the title compound as an oil (2.86g, 
11.4mmol);MS:25L 
Method AE 

3-Phenylpent-4-enoic add 

Cinnamyl alcohol (5g, 37mmol), triethylorthoacetate (47ml) and propionic add 
(0.17ml) were heated at 140°C under a distillation head and condenser. After Ih the reaction 
mixture was cooled and concentrated to give a pale yellow oil. This oil was dissolved in 
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EtOH (15ml) and water (ISml) and NaOH (3.73g, 93mmol) was added and the mixture stiired 
at 80**C, After 16h the mixture was heated to 100°C for 2h then allowed to cool. The reaction 
mixture was diluted with water (120ml) and extracted with diethyl ether (2x1 50ml). The 
aqueous layer was acidified with AcOH and then re-extracted with diethyl ether (3x1 50ml). 
5 The organics were combined and.dried (MgS04) and concentrated to give the desired product 
as a brown oil (5.52g, 31mmol); NMR: 2.65 (m, 2H), 3 J5 (1, IH), 4.95 (s, IH), 5.05 (d, IH), 
5.95 (m, IH), 12 (m, 5H), 12,1 (br s, IH); MS: 177. 
Method AF 

• 3-Pheaylpent-4-en-l-ol 

10 To a solution of 3-phenylpent-4-enoic acid (Method AE) (2.0g, 1 1 .4mmol) in THF 

(20ml) at O^C was added lithium aluminium hydride (12.5ml, IM solution in THF) dropwise 
over 15 mins and the reaction mixture was allowed to warm to RT. After 64h water (2.4ml) 
was added followed by 2N NaOH (2.4ml) then water (7.2ml). The resulting gelatinous 
precipitate was filtered, washed with THF and concentrated. The residue was dissolved in 

15 DCM and washed with saturated sodium hydrogen caibonate (2xl50ml), dried QAgSO^ and 
concentrated to give the tide compound as a pale yellow oil (1 .8g, 1 1 . Immol); NMR: 1.8 (m, 
2H), 3.4 (m, 2H), 4.4 (t, IH), 5.0 (m, 2H), 5.9 (m, IH) and 7.2 (m, 5H). 
Method AG 

5-Bromo-3-phenylpent-l -ene 
20 The procedure described in Method V was repeated except using 3-phenylpent-4-en-l- 

ol (l-75g, lO.Srmnol), triphenylphosphine (3.12g, 11.9mmol), carbon tetrabromide (3.94g, 
1 1 .9mmol) and DCM (35ml) to give the tide compound as a colourless oil (2.02g, 9mmol); 
NMR: 2-2 (m, 2H), 3.4 (m, 3H), 5.1 (m, 2H), 5.95 (m, IH) and 7.2 (m, 5H). 
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Method AH 



jy-[l"(3-[4"Fluorophenyl>3-K)xopropyl)^piperi(im 
methanesTjlfonylphenylacetaimde hydrochloride 




r 



F 



To a solution of JV4-piperidinyl-iV^ethyl-4-meth^ (1.3 g, 

4.0 mmol) in DMF (25 mL) was added DBPEA (2 mL, 1 1 .5 mmol) and 3-chloro-4'- 
fluoropropiophenone (770 mg, 4.0 mmol). The resulting mixture was stirred at room 
temperature overnight then evaporated. The residue was heated to reflux with 5% methanol in 
ethyl acetate giving a white solid which was isolated (L6 g, 80%). NMR: 1.00 and 1.16 (t, 
3H), 1.75 (t, 2H), 2.23 (q, 2H), 3.10 (t, 2H), 3.18 (s, 3H), 3.30 (m, 2H), 3.35 and 3.64 (q, 2H), 
3.56 (m, 2H), 3.82 and 3.93 (s, 2H), 4.15 and 4.28 (m, IH), 7.40 (m, 2H), 7.50 (m, 2H), 7.83 
(xn, 2H), 8.07 (m, 2H); MS: 475. 
Method AI 

JV'-(4-Piperidinyl)>A/'-ethyl-4-methanes^lfonylphenylacetamide 



To a solution ofiV'-(l-phenyhnethyl-4-piperidinyl)-JV-ethyl-4-methanesulfonylphOT^ 
acetamide (34g, 82mmol) in ethanol (600mL) was added ammonium foraiate (40g). The 
mixture was purged with argon and 30% Pd on carbon (4.2g) was added. The resulting 
mixture was stirred at reflux for 4 h, then allowed to cool and filtered through diatomaceous 
earth. The filtrate was evaporated to give a thick oil which solidified on standing to yield the 



titie compound (24.9 g,.94%); NMR: 1.02 and 1.15 (t, 3H), 1.4 -1.6 (br m, 4H), 2.45 (m, 2H), 
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2.93 (brm, 2H), 3.18 (s, 3H), 3.20 and 332 (q, 2H), 3.72 and 4.18 (m, IH), 3.80 and 3.87 (s, 
2H), 7.50 (m, 2H), 7,85 (m, 2H); MS: 325 (MH+). 
Method AJ 

i\r-(l-Phenylmethyl-4-piperidinyl)-jV^"ethy^ 



5 




To a solution of l-phenylniethyl-4-ethylaminopiperidine dihydrochloride (32.0g, 
1 lOmmol) in DCM (500mL) was added N,N-diisopropylefhylanune (60mL) with stirring to 
ensure complete dissolution. 4*Medianesulfonylphenylacetic acid (25.0g, innunol), 4- 
Dimethylaminopyridine (4-DMAP) (2.0g) and dicyclohexylcarbodiknide (DCCI) (25.0g, 121 

10 mmol) were added and the resulting mixture was stirred at room temperature for 20 L The 
precipitate was removed by filtration and the resulting solution was washed successively with 
2N aqueous HCl, water and IN aqueous NaOH, dried (MgSOJ and evaporated. The residue 
was purified by silica gel chromatography (eluent 10% MeOH/ethyl acetate) to ajBford the title 
compound (35 g, 76%); NMR: 1.00 and 1.14 (t, 3H), 1.45 and 1.70 (m, 2H), 1.95 (br m, 2H), 

15 2.80 (br m, 2H), 3.18 (s, 3H), 3.20 and 3.33 (q, 2H), 3.45 (s, 2H), 3.80 and 3.87 (s, 2H), 3.70 
and 4.10 (m, IH), 7.2 - 7.3 (m, 5H), 7.48 (m, 2H), 7.82 (m, 2H); MS: 415 (MH+). 
Method AK 

l-Phenylmethyl"4-ethylaminopiperidine dihydrochloride 

r 

NH 

20 To a solution of l-phenyhnethyl-4-piperidone (25.0 g, 132 mmol) in THF (250 mL) 

was added ethylamine hydrochloride (12.0 g, 147 nunol) and methanol (50 mL) and the 
resulting mixture stirred at room temp^ature for 10 min. Sodium triacetoxyborohydride (40 
g, 189 mmol) was added portionwise and the resulting mixture stirred at room temperature for 
1 h. 2M Sodium hydroxide solution (250 mL) was added and the resulting mixture extracted 

25 with diethyl ether. The organic extracts were dried (K2CO3) and evaporated to give 1- 

phenyhnethyl-4-ethylaminopiperidine as an oil. This was dissolved in ethanol (500 mL) and 
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concentrated hydrochloric acid (20 mL) was added. The resulting crystals were collected, 
washed with diethyl ether and dried giving tiie title compound as a solid (38 g); NMR: 
(CDCI3): 1.10 (t, 3H), 1.40 (m, 2H), 1.83 (m, 2H), 2.02 (m, 2H), 2.65 (q, 2H), 2.85 (m, 2H), 
3.50 (s, 2H), 3.75 (m, IH), 7.2 - 7.4 (m, 5H); MS: 219 (MH+). 
Method AL 

iV'-[l-(3-Phenyl-3"Chloropropyl)-4-piperidinyl1-jy-methyl^ 




To a cooled (5°C) solution of iNr-[l-(3-phenyl-3-hydroxypropyl)-4-piperidinyl]-iV^ 
methyl-4-fluorophenylacetamide (112 mg, 0.29 nrniol) in DCM (5 mL) was added NJsf- 
diisopropylethylamine (0.10 mL, 0.58 mmol) then methanesxilfonyl chloride (0.03 mL, 0.35 
mmol). The resulting mixture was stirred at ambient temperature for 1 8 h, then was 
concentrated. The residue was purified by Bond Elut chromatography (eluent DCM, followed 
by 5% MeOH/DCM) to afford the title compound as an oil (120mg) which was characterised 
by LC-MS; MS: 403, 405. 
Method AM 

JV^Cl-(3-Phenyl-3-hydioxypropyl)^piperidmyll-JV^-methyl-4-fli^^ 




To a solution of iV-[l-(3-phenyl-3--oxopropyl)-4-piperidinyl]-iV'-methyl-4- 
fluorophenylacetamide (300 mg, 0.78 mmol) in methanol (30 mL) was added sodium 
borohydride (1 20 mg) and the resulting mixture was stirred at room temperature for 2 h. 
Water (5 mL) was added and the mixture was concentrated. The residue was extracted with 
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DCM aiid the organic extract was washed with water and brine, dried and concmtrated to give 
the title compound (230 mg, 76%); NMR: 1.4 (m, 2H), 1.7 (m, 4H), 1.9 (m, 2H), 2.7 and 2.8 
(s, 3H), 2.9 (m, 2H). 3.65 and 3.75 (s, 2H), 4.2 (m, IH), 4.6 (m, IH), 5.4 (br s, IH), 7.1 (m, 
2H), 7.2 (m, 3H), 7.3 (m, 4H); MS: 385. 
5 Method AN 

iS^-[l-(3-Phenyl-3-oxopropyl)-4-piperidinyl]-jV^methyl-4-fluon)phenylacetamide 



To a solution of iVK4-piperidinyl>JSr-melhyl-4-fluorophm^ (250 mg, 1.0 

mmol) in DMF (10 mL) was added 3-chloropiopiopheaone (168 mg, 1.0 mmol) and DIPBA 

10 (0.35 mL, 2.0 imnol). The lesiilting mixture was stirred at room temperate Water 
and DCM were added and the phases separated. The organic phase was washed with brine, 
dried and concentrated. The residue was purified by silica column chromatography (eluent 
10% MeOH in DCM) yielding the title compound (305 mg); NMR: 13 (m, 2H), 1.6 (m, 2H), 
2,0 (m, 2H), 2.6 (s, 3H), 2.7 (m, 2H), 2.9 (m, 2H), 3.1 (t, 2H), 3.7 (m, 2H), 4.2 (m, IH), 7.1 

15 (m, 2H), 12 (m, 2H), 7.4 (dd, 2H), 7.6 (t, IH), 7.9 (d, 2H); MS: 383. 
Method AO 

^-(2-Bromoethyl)diphenylamine 

To a cooled (5^*^ solution of iy;JV'-diphenyIbromoacetamide (1.4 g, 5.0 mmol) in THF 
(20 mL) was added borane mettiyl sulfide complex (26 mL, 1 .OM) gradually. The reaction 
20 mixture was stirred at room temperature for 4 h. 1 0% Acetic acid in methanol (30 mL) was 
added and the resulting mixture was stirred for 20 h. The solvent was removed by 
evaporation and the residue was partitioned between ethyl acetate and water. The organic 
phase was dried and concentrated to give the title compound (1 .0 g); NMR (CDC13): 3.52 (t, 
2H), 4.10 (t, 2H), 7.00 (m, 4H), 7.23 (m, 6H). 
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Method AP 

iy^iNT-Diphenylbromoacetamide 

To a cooled (5^C) solution of diphenylamine (2.0 g, 12 mmol) in DMF (15 mL) was 
added sodium hydride (520 mg, 60% dispersion) followed by bromoacetyl bromide (3,58 g) 
5 and the resulting mixture was stirred for 2 h. Water was added gradually, then the mixture 
was extracted three times with ethyl acetate. The combined organic extracts were washed 
three times with brine, dried (MgS04) and evaporated to yield the title compound (3.4 g, 
99%); NMR (CDQj): 3.83 (S, 2H), 7.35 (m, lOH). 
Method AO 

10 iV-(4-Piperidinyl)-Ar-allyl-4'methanesulfonylphenylacetaniide 




To a solution of iV-(l-phenybiiethyl-4-piperidinyl)-JV-allyl-4- 
methanesulfonylphenylacetamide (4.40 g, 10.3 mmol) in DCM (30 mL) under an argon j 
atmosphere and the mixture cooled in an ice-water bath. 1-Chloroethyl chloroformate (1 .34 

15 mL, 12.4 mmol) was added and the resulting mixture was stirred for 3 h while warming to 
room temperature. The mixture was evaporated and the residue dissolved ia methanol (30 
mL). The resulting mixture was refluxed for 1 h, allowed to cool and conceatrated. The 
crude product was purified by silica column chromatography (eluent 5%EtOH/DCM then 
15%EtOH/2% isopropylamine/DCM) to give the title compound (1.30 g); NMR: 1.50 (m, 

20 4H), 2.50 (m, 2H), 2.95 (m, 2H), 3.20 (s, 3H), 3.74 and 3.91 (s, IH), 3.80 and 3.95 (d, IH), 
4.29 (m, IH), 5.00 and 5.05 (d, IH), 5.20 (m, IH), 5.73 and 5.89 (dddd, IH), 7.44 and 7.49 (d, 
2H), 7.85 (m, 2H). 
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Method AR 

J\r-<l-Pheaylmethyl-4-piperidmyl)-jy-allyl-4-metfam 




This was prepared by reacting l-phenylmetliyl-4-allylamine with 4- 
5 methanesulfonylphenylacetamide according to the procedure used for Method AJ; NMR (d6- 
DMSO, 373K): 1.65 (m, 2H), 1.88 (m, 2H). 2.39 (m, 2H), 3.05 (m, 2H), 3.09 (s, 3H), 3.75 (m, 
4H), 3.93 (s, 2H), 4.08 (m, IH), 5.15 (m, 2H), 5.82 (dddd, IH), 7.30 (m. 5H), 7.45 (d, 2H), 
7.80(d,2H). 
Method AS 

10 l-PhgiylmeQiyl-4-allylainine 

This was prepared by reacting l-phenylmethyl-4-pip«cidone with allylamine according to the 
procedure used for Method AK; NMR (CDCI3): 1 .4 (m, 2H), 1 .5 (m, 2H), 1 .9 (m, 2H), 2.0 
(dd, 2H), 2.5 (m, IH), 2.8 (m, 2H), 3.3 (d, 2H), 3.5 (s, 3H), 5.1 (d, IH), 5.2 (d, IH), 5.9 (dddd, 
IH), 7.3 (m, 5H); MS: 231 (MH+). 

15 Method AT 

i\r-4-Piperidinyl-Ar-ethyl-4-fluorophenylacetamide 




This was prepared by reacting iSr-(l-phenylmethyl-4-piperidinyl)-iV^yl-4- 
fluorophenylacetamide according to the procedure used for Method AI; NMR: (formic add 
20 salt): 0.97 and 1.10 (t, 3H), 1.46 and 1.62 (m, 2H), 1.8 - 2.0 (m, 2H), 2.78 (m, 2H), 3.1 - 3.3 
(m, 4H), 3.65 and 3.74 (s, 2H), 3.97 and 4.22 (m, IH), 7.08 (m, 2H), 7.25 (m, 2H), 8.42 (s, 
IH); MS: 265. 
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Method AU 



3 -Pheiiyl-3 -B o c-aminopropanal 




10 



15 



A solution of 3-plieayl-2-Boc-aimnopropanol (700 mg, 2.78 mmol) in DCM (8 mL) 
was added to a stirred solution of Dess-Martin periodinane (130 g, 3.06 mmol) in DCM (5 
mL) at room temperature followed by pyridine (0.3 mL). After stirring for 6 h at room 
temperature the mixture was partitioned between diethyl ether and saturated aqueous sodium 
bicarbonate solution containing sodium thiosulfate. The organic phase was washed with 
water and brine, dried and concentrated giving the title compound as a solid (790 mg); NMR: 
1.4 (s, 9H), 2.8 (m, 2H),.5,1 (m, IH), 7.3 (m, 5H), 8.6 (m, IH), 9.6 (t, IH). 
Method AV 

3"Phenyl-2-BoC"anMnopropanol 



To a solution of 3-pheayl-3-Bocaminopropanoic add (1.0 g, 3.78 mmol) in TUF (10 
mL) was added borane-THF complex (7.5 mL, 1.5M, 1 1.3 mmol) at 0**C. The resulting 
mixture was stirred with wanning to room temperature for 5 h. 10% Acetic add in methanol 



partitioned between DCM and IM aqueous HCl. The organic phase was washed with water 
and brine, dried (MgS04) and concentrated. The residue was purified by Bond Elut 
chromatography (eluent 5% MeOH/DCM) to afford flie titie compound (900 mg). 




(20 mL) was added dropwise, the resulting mixture was concentrated and the residue 
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Method AW 



3-Pheayl"3"Boc-aiiiinopropanoic add 

I o 




OH 



To a solution of DL-3-axxiino-3-phenylpropanoic acid (5 g, 30.2 nunol) in 2M aqueous 
sodium hydroxide (70 mL) was added a solution of di-tert-butyldicaibonate (8.56 g, 39,2 
mmol) ia THF (60 mL) and the resulting mixture stirred at room temperature for 48 h. Water 
(50 mL) was added and the mixture washed twice with ethyl acetate (50 mL). The aqueous 
phase was acidified to pH 3 with concentrated aqueous HCl, and the resulting mixture was 
extracted twice with ethyl acetate (60 mL). The combined organic extracts were dried 
(M^O^) and concentrated to give the title compound as a white solid (4,8 g); NMR: 1.4 (s, 
9HX 2.7 (m, 2H), 4.8 (m, IH), 7.3 (m, 5H), 7.5 (br d, IH), 12. 1 (br s, IH); MS: 266. 
Method AX 

4"Cyclopropylamino-H3,3-diphenylpropyl)piperidine 

This was prepared using a method similar to that used for 4-ethylamina-l-(3,3- 
diphenylpropyl)piperidine (Method AB). NMR: 0.0 (m, 2H), 0.2 (m, 2H), 1.1 (m, 2H), 1.55 
(m, 2H), 1,7 (m, 2H), 1.9 (m, 5H), 2,5 (m, 2H), 3,7 (m, IH), 6.9 (m, 2H), 7.1 (m, 8H); MS: 
335. 

Method AY 

4-(2-Hydroxyethylamino)-H3,3-dipheaylpropyl)piperidine 

This was prepared using a method similar to that used for 4<ethylamino-l-(3^- 
diplifinylpropyl)piperidine. NMR: 1.2 (m, 2H), 1.7 (m, 2H), L9 (t, 2H), 2.1 (m, 4H), 2.3 (m, 
IH), 2.7 (m, 2H), 3.1 (s, 3H), 3.4 (m, IH), 3.95 (m, IH), 7,1 (m, 2H), 7.3 (m, 8H); MS: 339. 
Method AZ 

4-(2-Fluoroethylamino)-H3,3-diphenylpropyl)piperidine 

This was prepared using a method sinoilar to that used for 4-ethylamino-l-(3,3- 
diphenylpropyl)piperidine; MS: 341. 
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Method BA 

4-Chlorosulfoiiylphenylacetic acid. 

Chlorosulfonic acid (IQml, 148 mmol) was heated to 40"C and phenyl acetic acid (5g, 
36.7 mmol) was added slowly. Stiired for two hovas then cooled and carefiiUy poured onto ice 
5 (50g). The filtrate was cooled by filtration and dried tinder vacuvnn to afford the title 

compound as a pale cream solid. (7.9g, 92%); NMR (CDCI3), 3.80 (2H, s), 7.68 (2H, d), 8.00 

(2H, d); MS: ES- 233, ES+ 189. 

MetiiodBB 

4-Fluorosulfonylphenylacetic acid. 

10 1 8-Ciown-6 (63mg, lmol%) was added to a solution of 4-chlorosulfonylphenylacetic 

acid (5g, 24 mmol) and KF (2.78g, 48 mmol) in MeCN (5mL) and stirred for 4 h. The 
product was then drowned out by the addition of water (lOOmL) and collected by filtration to 
afford desired product (4.78g, 97%); NMR (CDCI3): 3.80 (2H, s), 7.68 (2H, d), 8.00 (2H, d); 
MS: 187. 

15 Method BC 

//^[l-(3.3-IMpheaylpn)pyl)-4rpiperidinyl1-iV'-methyl-4-fluotDsdfonylphmyl^^ 




To a solution of HATU (836mg, 2.2mmol), 4-fluorosulfonylphenylacetic acid (409mg, 
2.2 mmol), l-(3,3-diphenylpropyl)-4-methylaminopiperidine (618mg, 2 camol) ia DMF (10 

20 mL) was added DIPEA (0.4mL) and stirred over night Poured onto water and extracted into 
e&yl acetate (50 mL). Washed (brine lOOmL) and dried over MgSOf, and evaporated to 
afford a pale yellow solid. Trituration with ethyl acetate/hexane (50:50) afforded the tide 
product as a pale yellow solid (577 mg, 57%); NMR: 1 .80 (2H, m), 2.00 (2H, m), 2.40 (2H, 
m), 2.80-3.20 (6H, m), 3.27 (3H, s), 3.45 (2H, m), 3.92 (IH, m), 4.46 (IH, m), 7.20 (2H, m), 

25 7.27 (8H, m), 7.60 (2H, t), 8.04 (2H, d); MS: 509. 
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Method BP 

JV^[l-(3.3-<KpheQylpn)pyl)-4-piperidmyl]-jV^^ 




Solid HATU (2,55 g; 6.7 mmol) followed by DBPEA (1.22 ml; 6.7 mmol) was added 
at room temperature to a solution of 4-methoxycarbonylphenylacetic acid (1 .3 g; 6.7 mmol) in 
DMF (10 ml). After 5 minutes, 4-methylainino-l-(3,3-diphenylpropyl)piperidine (2.1 g; 6.7 
mmol) was added and stirring continued overnight at ambient temp. The mixture was then 
partitioned between water (10 ml) and ethyl acetate (10 ml). The organic lay^ was separated, 
washed with water (1 ml) and dried over Na2S04 and evaporated to give an oil. Purification 
was by Bond Elut, eluting with a stepped gradimt from DCM to 5% methanol in DCM 
yielding the title compound (2.47 g, 77%); MS: 485 (MKT). 
Method BE 

4-reyt-Butoxycarbonylamino-l-(3-R-phenyl«l-butanoicamide)piperidine 




To a solution of 4-Boc-amino piperidine (2.46g, 12.3 mmol) in DMF (30 mL) was 
added HATU (4.67g, 12.3 mmol) and S-R-phenyl-l-butanoic acid(2g, 122 mmol) and 
DIPEA (2.12 mL). Stirred over night then poured into water and extracted into ethyl acetate. 
The organic extracts were dried over MgS04 and evaporated to afford the title compound as a 
white soUd, (4.03.g, 94%); NMR: 1.20 (6H, m), 1.38 (9H, s), 1.65 (2H, m), 2.60 (2H, m), 3.00 
(IH, m), 3.15 (IH, q), 3.40 (IH, m), 3.80 (IH, d, broad), 4.20 (IH, m), 6.80 (IH, m), 7.18 
(IH, m), 7.24 (4H, m) MS: 347, 291 (- BOC). 
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Method BF 




To a solution of acetyl chloride (SmL) in methanol (20mL) was 4-Boc-aniino-l-(3-R- 
phenyl-l-butanoic aimde)piperidine (Ig, Snunol) and stilted for one hour. The solvents were 
then evaporated to afford the title compound as a white solid (929mg, 100% for HCl salt); 
NMR: 1.20 (3H, d), 1.35 (2H, m), 1. 41 (IH, m), 1.89 (2H, m), 2.80-3.20 (5H, m), 3.90 (IH, 
d), 4.30 (IH, d), 7.10 (IH, m), 7.20 (4H, m); MS: 247. 
Method BG 

4-Amino-l -(3-R-phenylbutyl)piperidine 



To a solution of 4-amino-l-(3-R-phenyH-butanoic amide)piperidine(lg, 3 mmol) in 
THF (20mL) was added a solution of LiAlH4 m THF (10 mL of LOM solution) and the 
mixture was refluxed for 5 hours. The mixture was cooled, quenched with aqueous sodium 
hydroxide, fQtered and the filtrate partitioned between water and ethyl acetate. The combined 
organic phase was dried, MgS04, and evaporated to afford the title compound as a white solid. 
(610 mg, 87 %); NMR: 1.20 (4H, m), 1.60 (4H, m), 1.89 (2H, m), 2.10 (2H, m), 2.43 (IH, m), 
2.70 (4H, m), 7.10 (3H, m), 7.20 (2H, m); MS: 233. 
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Method BH 

4'fer^-ButQxycarbQnylarQino-l-(3-S-phenyl-l-butanoicaimde 




To a solution of 4-Boc-ainino piperidine (2.46g, 12.3 mmol) in DMF (30 mL) was 
5 added HATU (4.67 g, 12.3 mmol) and 3-S-plienyl-l-butanoic add (2g, 12.2 mmol) and 
DIPEA (2. 12 mL). Stirred over night then poured into water and extracted into ethyl acetate. 
Dried over MgS04 and evaporated to afford the title compound as a white solid, (4.17g, 99%); 
NMR: 1.20 (6H, m), L38 (9H, s), 1.65 (2H, m), 2.60 <2H, m), 3.00 (IH, m), 3.15 (IH, q), 
3.40 (IH, m), 3.80 (IH, d, broad), 4.20 (IH, m), 6.80 (IH, m), 7.18 (IH, m), 724 (4H, m); 
10 MS: 347, 291 (- HOC). 
Method BI 

4-Amino-l-(3-S-phmyl-l-butanoic amide)piperidme hydrochloride 




To a solution of acetyl chloride (5mL) in methanol (20niL) was added 4-Boc-amino-l 
15 (3-S-phenyl-l-butanoic amide)piperidine(lg, 3mmol) and stirred for one hour. The solvents 
were then evaporated to afford the titie compound as a white soUd. (930mg, 100% for HCl 
salt); NMR: 1.20 (3H, d), 1.35 (2H, m), 1. 41 (IH, m), 1.89 (2H, m), 2.80-3.20 (5H, m), 3.90 
(IH, d), 4.30 (IH, d), 7.10 (IH, m), 7.20 (4H, m); MS: 247. 
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Method BJ 




To a solution of 4-amino-l-(3-S-pheayl-l-butanoic amide)piperidme(lg, 3inmol) in 



5 THF (2QmL) was added a solution of LiAlH4 in THF (10 mL of l.OM soln) and the mixture 
was refluxed for 5 hours* The mixture was cooled, queached with aqueous sodium hydroxide, 
filtered and the filtrate partitioned between wat^ and ethyl acetate. The combined organic 
phase was dried, MgS04, and evaporated to afford the title compound as a white solid. (680 
mg, 97 %); NMR: 1.20 (4H, m), 1.60 (4H, m), 1.89 (2H, m), 2.10 (2H, m), 2.43 (IH, m), 2.70 
10 (4H, m), 7.10 (3H, m), 7.20 (2H, m); MS: 233. 
Method BK 

-Phenyhnethyl-//-<4-pipCTidinyl)-JV^allylurea hydrochloride 



1 5 stirred for 1 0 minutes before addition of a solution of i\r-phenylmethyl-iV^(l -rerf- 

butyloxycaibonyl-4-piperidinyl>iV'-allylurea (L54 g, 4.17 mmol) in methanol (1 mL). The 
resulting mixture was stirred at 0°C for 1 h and at room temperature for 1 h. Evaporation 
afforded the title compound as a solid (0.96 g); NMR: 1.60 (br d, 2H), 1.93 (m, 2H), 2.80 (m, 
2H), 3.10 (m, 2H), 3.79 (d, 2H), 4.21 (m, 3H), 5.10 (d, IH), 5.18 (dd, IH), 5.80 (ddt, IH), 

20 7.20 (m, 5H), 9.21 (br s, 2H); MS: 274. 




Acetyl chloride (5.5 mL) was added to methanol (20 mL) at 0°C and the mixture 
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i\r-Phenylmeihyl-iV'-(l-tert"butoxycarbon^ 




rrV 

To a stirred solution of 14ert-butoxycaibonyl-4-aUylaimnopiperidine (1 .0 g, 4.17 
5 mmol) in DCM (20 mL) was added benzylisocyanate (0.52 mL, 4.2 minol) and the resulting 
mixture was stiixed at room temperature for 20 h. Water was added and the mixture 
evaporated to yield the title compound (1.54 g, 99%); NMR 1.39 (s, 9H), 1,50 (m, 4H), 2,70 
(m, 2H), 3.79 (d, 2H), 4.0 (m, 3H), 4.21 (d, 2H), 5.10 (d, IH), 5.18 (dd, IH), 5.90 (ddt, IH), 
6.62 (t, IH), 7,20 (m, 5H); MS: 274 (MHT-BOC). 
10 Method BM 

l-tert-Butoxycarbonyl-4-allylaminopiperidine 




To a solution of l-tot-butoxycarbonyl-4-piperidone (10.0 g, 50 nunol) in 1^2- 
dichloroethane (140 mL) was added allylamine (3.4 g, 60 nunol), acetic acid (3.0 mL) and 3A 

15 molecular sieves (20 g). The resulting mixture was stirred at room temperature for 45 min. 
Sodium triacetoxyborohydride (16.2 g, 76 mmol) was added and stirring was continued for a 
further 4 h. The reaction was quenched with water and extracted twice with ethyl acetate. 
The organic extracts were washed with sodium bicaibonate solution, combined, dried 
(MgS04) and concentrated to aSord the title compound as an oil (1 1.5 g, 96%); NMR 

20 (CDCI3): 1.21 (m, 2H), L40 (s, 9H), 1.60 (br s, IH), 1.81 (d, 2H), 2.63 (m, IH), 2.80 (t, 2H), 
3.29 (t, 2H), 4.05 (d, 2H), 5.10 (d, IH), 5.18 (dd, IH), 5.90 (ddt, IH). 
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Method BN 

JNr-(l-Pheaylmethyl-4-piperidinylrAr-ethyl-4^ 




Hiis was prepared by reactmg l-phenylmethyl-4-eaiylaiiunopiperidine 
dihydrochloride with 4-flaoiophQaylacetic add according to the procedure used for Method 
AJ; NMR (CDC13): 1.13 and 1.19 (t, 3H), 1.35 and 1.85 (m, 2H), 1.74 and 2.08 (m, 2H), 2.90 
(br m, 2H), 3.30 (m, 2H), 3.46 (s, 2H), 3.66 (s, 2H), 3.55 and 4.42 (m, IH), 7.00 (m. 2H), 7.2 - 
7.3 (m, 7H); MS: 355. 
Method BO 

jy-rH3-phenyl10-oxopropyl)-4-pipaidinvl1rAMhyl-4-meQxanesulfonylph 
hydrochloride 




To a solution of iV'-(4-piperidinyI)-i^-ethyl-4-methanesulfonylph»ylacetamide 
(Method AI) (14.8g, 45.8nmiol) and DIPEA (24mL, 137nimol) in DMF (250inL) was added 
3-chloropropiophenone (7.3& 43.5mmol). The resulting mixture was stirred at room 
temp«:atare for 20h. The mixture was evaporated and the residue triturated with 
5%MeOH/EtOAc to give a solid which was collected by fQtration and washed with EtOAc 
affording the title compound (16.9g, 75%); NMR (DMSO at 373K): 1.14 (t, 3H), 1.77 (m, 
2H), 2.34 (m, 2H), 3.11 (m, 2H), 3.15 (s, 3H), 3.45-3.60 (m, 6H), 3.65 (t, 2H), 3.93 (s, 2H), 
4.25 (br m, IH), 7.53 (m, 4H), 7.65 (m. IH), 7.84 (d, 2H) and 7.98 (d, 2H); MS: 457. 
Method BP 

3-(3-Trijauorom^ylpheayl)butvraldehyde 

Stepl: (£)-Ethyl 3-(3-trifluoromethylphenyl)-2-butenoate 

To a solution of tciethyl phophoiu>acetate (1 .98ml, lOmmol) in THF at OT was added 
lithium bis(trimethylsilyl)aimde (12inl IM in THF, 12imnol) and the resulting mixture stirred. 
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for lOmin. S'-Trifluoromethylacetophmoiie (1 .52ml, lOmmol) was added and the resulting 
mixture was stirred whilst allowing to warm to room temperature over Ih. The mixture was 
evaporated and the residue partitioned between water and ethyl acetate, the organic phase was 
washed with brine, dried (MgS04) and evaporated The residue was purified by Bond Elut 
5 chromatography (eluent isohexane then 1 : 1 ethyl acetate/isohexane) afifording the sub-titled 
compound (1.4g); NMR (CDCI3): 1.3 (t, 3H), 2.6 (s, 3H), 4.2 (q, 2H), 6.15 (s, IH), 7.5 (m, 
lH),7.6(m,2H),7.7(s, IH). 
Step 2: Ethyl 3-(3-trifluorometiiyIphenyl)butanoate. 

To a solution of (£)-ethyl 3-(3-trifluoromethylpheayl)-2-butenoate (Step 1) (1.4g) in 

10 rfhyl acetate (5Qml) was added 10% Pd/C (140mg) and the resultmg mixture was stirred 

under an atmosphere of hydrogen for 18h. The mixture was filtered through Celite® and the 
filtrate evaporated to give the sub-titled compound (1.33g); NMR (CDCI3): 1.2 (t, 3H), 1.35 
(d, 3H), 2.6 (m, 2H), 3.4 (m, IH), 4.1 (q, 2H), 7.4 (m, 4H). 
Step 3: 3-(3-Trifluoromethylphenyl)butanol 

15 To a solution of ethyl 3-(3-trifluoromethylphenyl)butanoate (Stq) 2) (1.35g, 5.2mmol) 

in THF (15ml) at 0*^ was added Uthium aluminium hydride (5.2ml, IM in THF, 5.2mmol) 
aiul the resulting mixture was stirred for 5mia. Ethylacetate(lQml) was added followed by 
water (0.2ml) then 6M NaOH solution (0.2ml) then water (2ml) and the resulting mixture 
stirred at room temperature for Smiu. before filtration through Celite®. The filtrate was dried 

20 (MgS04) and evaporated giving the sub-titled compound (l.lg); NMR (CDCI3): 1.3 (d, 3H), 
1.9 (m, 2H), 3.0 (m, IH), 3.6 (m, 2H), 7.4 (m, 4H). 
Step 4: 3-(3-Trifluoromethylphenyl)butyraldehyde 

To a stirred solution of 3-(3-trifluoromefhylphenyl)butanol (Step 3) (l.lg, 5.05nmiol) 
in DCM (10ml) was added Dess-Martin periodinane (2.36g, 5.56mmol) and the resulting 

25 mixture stirred at room temperature for lOmin. The mixture was washed three times with 2M 
NaOH solution (20ml), then with brine (20ml), dried (MgSOJ and evaporated giving the title 
' compound (Ig, 92%); NMR (CDCI3): 1,34 (d, 3H), 2.75 (m, 2H), 3.43 (m, IH), 7.46 (m, 4H), 
9.73 (s, IH). 



30 



The same sequence of reactions was used to prepare 3-(3-chlorophenyl)butyraldehyde 
and 3-(3,4-dichlorophenyl)butyraldehyde except that platinum (IV) oxide was used as catalyst 
in tiie reduction of (jE)-etiiyl 3-(3-chlorophenyl)-2-butenoate and (£;)-ethyl 3-(3,4- 
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ciichlorophenyl)-2-buteaoate to ethyl 3-(3-chlorophmyl)butanoate and ethyl 3-(3,4- 
dichlorophenyl)butanoate respectively. 

Method BQ 

5 3-Anuno-l-(3,3-dipheaylpropyl)pyrrolidme di-(trifluoroacetic acid) salt 
Step 1: 3-Boc-amino-l-(3,3-diphenylpropyl)pytrolidine 

To a mixture of S-boc-amiiiopyrrolidine (Ig, 5.4imnol) and 3,3- 
diphenylpropionaldehyde (Llg, 5.4mmol) in DCM (20ml) and MeOH (5ml) was added acetic 
acid (0. 1ml) and the resulting mixture stirred at room temperature for Ih. Sodium 
10 triacetoxyborohydride (5.4mmol) was added and the mixture stirred for 1 8h. The reaction 
mixture was washed twice with water (10ml), dried and evaporated giving the sub-titled 
compound (2.1g); MS: 381. 

Step 2: 3-Amino-l-(3,3-diph«iylpropyl)pyrrolidine di-(trifluoroacetic acid) salt 

3-Boc-amino-l-(3,3-diphenyIpropyl)pyrroKdine (Step 1) (2.1g) was dissolved in 
IS trifluoroacetic add (10ml) and the resulting mixture was stirred at room temperature for 2h 
then evaporated giving the title compound (2,3g). 

Method BR 

3-(4-Chlorophenyl)-3-(4"pyridyl)propionaldehyde 

20 Step 1: 3-(4-Chlorophenyl)-3-(4-pyridyl)prop-l-eiie 

To a solution of 4-(4-chlorobenzyl)pyridine (Ig, 4.9mmol) in THF was added n-butyl 
lithium (3.4ml of 1.6M solution, S.4xnmoI) dropwise at room temperature. A&eac stirring for 
ISmin. the mixture was cooled to -TS^'C and allyl bromide (0.65g, S.4mmol) was added 
dropwise. Hie reaction mixture was stirred while warmiug to room temperature over 18h. 

25 The mixture was purified by Bond Elut chromatography (eluent isohexane then diethyl ether) 
giving the sub-titled compound as an oil (0.54g); ISfMR (CDCI3): 2.8 (t, 2H), 4.0 (t, IH), 5.0 
(m, 2H), 5.7 (m, IH), 7.1 (m, 4H), 7,3 (m, 2H) and 8.5 (m, 2H); MS: 244. 
Step 2: 3-(4-Chlorophenyl)-3-(4-pyridyl)propionaldehyde 

3-(4-Chlorophenyl)-3-(4-pyridyl)prop-l-ene (Step 1) (0.54g, 2.2mmol) was dissolved 

30 in MeOH (30ml) and the solution cooled to -78^C. Ozone was bubbled through until a blue 
colour persisted (20mia.). The mixture was purged with oxygea and dimethyl sulphide 
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(0.33ml) was added. The mixture was stirred for Ih while wanning to room temperature, then 
evaporated and the crude product used direcdy in the next reaction. 

The same sequence of two reactions was used to prepare 3-(4-chlorophenyl)-3-(2- 
5 pyridyl)propionaldehyde, 

MetiiodBS 

3-(l ,3-Benzodioxol"5-yl>3-phenylpropionaldehyde 

Step 1: (£)-tert-Butyl 3-(l,3-benzodioxol-5-yl)propenonate 

10 A solution of 3,4-methylenedioxycinnamic acid (0.77g, 4mmol) in toluene (10ml) was 

heated with stirring to SO^'C andN,N-dimethylformamide di-tert-butyl acetal (3.83ml, 
16mmol) was added dropwise. The resulting mixture was stirred at SO^C for 2h then cooled to 
room temperature. The mixture was washed with water and brine, dried (NajSO^) and 
evaporated. The residue was purified by Bond Elut chromatography (eluent iso-hexane then 

1 5 DCM) giving the sub-titled compound as a solid (0.48g). 

Step 2: tot-Butyl 3-(l,3-benzodioxol-S-yl)-3-phenylpropionate 

To a -78**C solution of (£)-tert-butyl 3-(l,3-benzodioxol-5-yl)propenonate (Step 1) 
(2.4mmol) in THF (5ml) was added phenyl lithium (2ml of 1 .8M solution, 3.6mmol) 
dropwise and the resulting mixture stirred at -78**C for 2h. Water (5nd) was added and the 

20 mixture allowed to warm to room temperature over 1 8h. The mixture was extracted with 
ethyl acetate, the organic phase was concentrated and the residue purified by Bond Elut 
chromatography (eluent iso-hexane then DCM) giving the sub-titied compound as an oil 
(0.51g). 

Step 3: 3-(l,3-Benzodioxol-5-yl)-3-phenylpropionaldehyde 

25 To a -78°C solution of tot-butyl 3-(l ,3-ben2odioxol-5-yl)-3-phenylpropionate {St&p 

2) (L36mmol) in DCM (5ml) was added diisobutylaluminium hydride (3ml IM solution, 
3mmol) dropwise and the resulting mixture stirred at -78**C for 90min. MeOH(3ml)was 
added slowly and the mixture wanned to room temperature. Citric acid solution (10% 
aqueous, 5ml) was added, the mixture stirred for lOmin. then filtered. The filtrate was dried 

30 and evaporated yielding the titie compound which was used immediately in the next reaction. 
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The same sequence of three reactions was used to prepare 3-(4-chlorophQayl)*3- 
phenylpropionaldehyde, 3-(3,4-dichlorophenyl)-3-phenylpropionaIdehyde, 3-(4- 
methoxyphenyl)-3-phenylpropionaldehyde, 3-(3-chlorophenyl)-3-phenylpropionaldehyde, 3- 
(4-methylphenyl)-3-phenylpropionaldehyde and 3-(4-trifluoromethylphenyl)-3- 
5 phenylpropionaldehyde. 

EXAMPLE 34 

The ability of compounds to inhibit the binding of RANTES was assessed by an in 
vitro radioligand binding assay. Membranes were prepared from Chinese hamster ovary cells 

10 which expressed the recombinant human CCR5 receptor. These membranes were incubated 
with O.lnM iodinated RANTES, sdntillation proximity beads and various concentrations of 
the compounds of the invention in 96-well plates. The amount of iodinated RANTES bound 
to the receptor was determined by scintillation counting. Competition curves were obtained 
for compounds and the concmtration of compound which displaced 50% of bound iodinated 

1 5 RANTES was calculated (IC50). Prefened compounds of formula (I) have an IC50 of less than 
50pM- 

BXAMPLE35 

The ability of compounds to inhibit the binding of MlP-la was assessed by an in vitro 
radioligand binding assay. Membranes were prepared from Chinese hamster ovary cells 

20 which exinpessed the recombinant human CCRS receptor. These membranes were incubated 
with O.lnM iodinated MlP-la , sdntillation proximity beads and various concentrations of 
the compounds of tiie invention in 96-well plates. The amount of iodinated MlP-la bound to 
the receptor was determined by scintillation counting. Competition curves were obtained for 
compounds and the concentration of compound which displaced 50% of bound iodinated 

25 MlP-la was calculated (IC50). PrefOTed compounds of formula (I) have an IC50 of less than 
50^M. 
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SCHEDULE I 
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SCHEME 1 



Ph'^ N 




NHBoc 



NHBoc 




Conditions 

a) BoCjO 

b) Hydrogenation (H^Pd/C) 

c) All<yl haiide, base 

d) Amide fomnation (carboxyiic acid and coupling reagent) 

e) Reductive amination (aldehyde and Na(AcO)3BH) g 

f) TFAorHCi/l\/leOH )' 

g) LIAIH4, reflux 1 



N R"" 
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SCHEME 2 





o 

H 



e 



or H R" 




Rk 



7 Y 

or k H 



O 

X R'^ 





o 



o 

Fe ir R\ . ^ 




A. 



N 
H 

R* 



rV 




Rk 



rV, 



I — 

N-^R^ 
H 



Conditions 

a) an isocyanate 

b) a carbanroyi chloride N 

c) phosgene or carlxinyldlimidazole 
(L = leaving group, eg chbro or 

inrtidazDlyl) 

d) alkyl halide, base 

e) a primary or secondary anrune 

f) LiAIHMheat 

g) Amide formation 

h) Reductive amination 




^ u R\ 
d or h N 



^R* 

H 





rV 



N R^ 




N R^ 
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SCHEME 4 




Conditions 

a) Hydrogenatlon (Pd/C) 

b) Amide fomriation (RiocOjH, coupling agent) 

c) AlkyI hallde, base 

d) Reductive amination (aldehyde and Na(AcO)3BH) 

e) LiAIH4. heat 
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SCHEMES 





a) LiAIH4, heat 

b) Reductive amination (RCHO, Na(AcO)3BH) 

c) alkylation 

or reductive amination 

or amide fomriation followed by reduction 

d) 6M HCI, reflux 

e) reductive amination (NI-i^R^. Na(AcO)3BI-l 
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SCHEME 6 




d 

Conditions 

a) UAIH4 

b) Tosyl Chloride or methane sulfonyl chloride 

c) R2NHXR3 

d) reductive amination (NH2R2) followed by 
reaction witfi R3XL (where X is a leaving group) 
eQ amide formation or reaction with R^SOjCI 

e) TFAorMeOH/Ha 




wo 01/87839 



101 



PCT/SEOl/01053 



SCHEME? 




a 



Conditions 

a) SO2CI2 

b) R35R36NH 

c) R25SO2CI 
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SCHEMES 




Conditions 

a) AlkyI halide, base 

b) AriC(=0)CH3, CH2O. Acetic acid 

c) Aryl magnesium haKde or Aryl littilum addition 

d) Reduction (NaBH4) 

e) Reduction (Hg/Pd/C) 

f) (i) Activation of OH (MeSOgCl), (ii) Displacement with RSRSNH 
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SCHEME 9 




Conditions 

a) Reductive amination (Ri^NHj. Na(OAc)^BH) 

b) TFA or HCI/l^eOH 

c) Amide fonnation (carboxylic acid, coupling agent or add chloride) 
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Conditions: 
5 a) Alkyl halide, base 

b) Amide foimation (R^'^COjH, coupling agent or R^^COCl) 

c) an isocyanate 

d) a carbamoyl chloride 



wo 01/87839 



105 



PCT/SEOl/01053 



SCHEME 11 





Conditions 

a) Amide formation (carboxyiic acid and coupling agent) 

b) Sulfonamide fomiation (RasRseNHa) 





At' 



Ar^ 



Bog 



N' 



SCHEME 12 



Ar 



Ar^ O 



Ar^' 



b, 0 



Boo 




V3 

XR^ 



Conditions 

a) Ar2Li 

b) TFAor HCI/MeOH 

c) Amide reduction (e.g. UAIH4) 

d) Piperidine, Na(0Ac)3BH 




Conditions 

a) Ester formation (Me2NCH(CDtBu)2) 

b) Aryl lithium addition 

c) Ester reduction (LiAIH4) 

d) Bromide formation (PPhg, CBr^ 

e) Piperidine, base 

f) Ester reduction (DIBAL-H) 

g) Piperidine, Na(0Ac)3BH 



SCHEME 14 



Ar 



J - 



* . Ar^' 



b Ar^ 



Conditions 

a) nBuU, ally! bromide 

b) ozonolysis; MejS 

c) Piperidine. Na(OAc)3BH 



Ar' 



Ar^ 
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CLAIMS 

1 • A compovmd of fonnula (I): 




(I) 



wherein: 

is alkyl , C3,7 cycloalkyl, Cj^ alkenyl or alkynyl, each optionally substituted 
with one or more of: halo, hydroxy, cyano, nitro, C3.7 cycloalkyl, NR^R^ C(0)R^°, 
NR"C(0)R'', C(0)NR^'R*^ NR'^C(0)NR^^^\ S(0)JR^, alkoxy (itself optionally 
substituted by heterocyclyl or C(0)NR^R^*), heterocyclyl, heterocyclyloxy, aiyl, 
aiyloxy, heteroacyl or heteroaryloxy; 

R^ is hydrogen, alkyl, alkenyl, alkynyl, C3.7 cycloalkyl, aiyl, heteroaryl, 

heterocyclyl, aiyl(Ci^)alkyl, heteroaryl(Ci^alkyl orheterocyclyl(Ci^all^l; 

R^ is Ci^ alkyl, alkenyl, NR^R^, C2.8 alkynyl, 0^.7 cycloalkyl, C3.7 cycloalkenyl, 

aryl, heteroaryl, heterocyclyl, aryl(Ci^)alkyl, heteroaryl(Ci^)alkyl or hetQX)cyclyl(Ci. 

4)alkyl; 

R"*^ is Cj^ alkyl, C^^ alkenyl, Cj^g alkynyl, C3.7 cycloalkyl, aryl, heteroaryl, 
heterocyclyl, aryl(Ci^)alkyl, heteroaryl(Ci^)alkyl or heterocyclyl(Ci^alkyl; 
wherein the groups of R^ R^ and R'**, and the heterocyclyl, aryl and heteroaryl moieties 
of R^ are independently optionally substituted by one or more of halo, cyano, nitro, 
hydroxy, S(0)^^, OC(0)NR''R^, NR^R'^ NR^^C(0)R^\ NR''C(0)NR'^R^ 
S(0)2NR3^^, NR"S(0)2R'^ C(0)NR''R^, C(0)R*', COjR^ NR^'COjR^ Cj^ alkyl, 
C3-10 cycloalkyl, haloalkyl, Ci^ alkoxy, C^^ haloalkoxy, phenyl, phenyl(Ci^)alkyl, 
phenoxy, phenylthio, phenyl(Ci^)alkoxy, heteroaryl, heteroaryl(Ci^)alkyl, 
heteroaryloxy or heteroaryl(Ci4)alkDxy; wherein any of the immediately foregoing 
phenyl and heteroaryl moieties are optionally substituted with halo, hydroxy, nitroi 
S(0)feC,^ alkyl, SiOym^, cyano, alkyl, C,^ alkoxy, C(0)NH2, C(0)NH(C,^ 
alkyl), CO2H, COjCCm alkyl), NHC(0)(Cm alkyl), NHS(0)2(Ci^ alkyl), C(0)(Ci^ 
alkyl), CF3 or OCF3; the C3.7 q^cloalkyl, aryl, heteroaryl and heterocyclyl moieties of 
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R', and R^ being additionally optionally substituted witii alkyl, C^^ alkoiyl, 
aDQnayl or C,^ alkoxy(C,^alkyU 

R"*, R', R' and R' are, independentiy, hydrogen, Cj^ alkyl {optionally substituted by 
halo, cyano, hydroxy, alkoxy, OCF3, NH2, NH(Cm alkyl), N(Cu alkyl)^, 
5 NHC(0)(C,^ alkyl), N(C,^ alkyl)C(0)(C,^ alkyl), NHS(0)2(C,^ alkyl), N(C,^ 

alkyl)S(0)2(C,^ alkyl). COjCC,^ alkyl), C(0)NH(C,^ alkyl), C(0)N(C,^ alkyl)^, 
C(0)NHj, COA S(0)2(Cm alkyl), S(0)2NH(Cm alkylX S(0)sN(C„ alkyl)^, 
heterocyclyl or C(0)(heterocyclyl)}, S(0)2NH2, S(0)jNH(C,^ alkyl), C(0)N(Cm 
alkyOj, C(0)(Ci^ alkyl), COjH, COjCC,^ alkyl) or C(0)(heterocyclyl); or two of R^ 

10 R^ R' and BJ can join to form, together with the ring to which they are atta(died, a 

bicycUc ring systen^ or two of R*, R^ R* and R' can form an endocycUc bond (thereby 

resulting in an unsaturated ring system); ° 

X is C(0), 8(0)2, C(0)C(0), a direct bond or C(0)C(0)NR*'; 

k, m, n, p and q are, independentiy, 0, 1 or 2; 

15 R^, R« B}\ R^ R» R», R", R^, BP, R^ R« R^ B?\ R^», R^', R*", R«, R« R*^ and 

R**^ are, indq>endentiy, C^^ aOsyU C34 aDcenyl, C34 alkynyl, C3.7 cydoalkyl, aryl, 
heteroaryd or heterocyclyl each or which is optionally substituted by halo, cyano, oitro, 
hydroxy, Ci^ alkyl, C,^ alkoxy, SCH3, S(0)CH3, 8(0)2^3, NH2, NHCH3, N(CH3)2, 
NHC(0)NH2, C(0)NH2, NHC(0)CH3, S(0)2N(CHj)2, S(0)2NHCH3, CF3, CHFj, CH2F, 

20 CH2CF3 or OCF3; and R", R", R", R», R'", R", R«, R", R", R'^ R^ R", R», R^ 

R"', R^, R'° and R'" may additionally be hydrogen; 

R*, R*. R'», R", R", R", R", R« R^", R", R», R", R« and R"' are, independently, 
hydrogen, alkyl {optionally substituted by halo, hydroxy, C,^ alkoxy, C,^ haloalkoxy, 
het^cyclyl or phenyl (itself optionally substituted by halo, hydro^Q^, cyano, C,^ all^l 

25 or C,^ alkoxy)}, phenyl (itself optionally substituted by halo, hydro^Qr, nitiro, S(0)icC,^ 

alkyl, S(0)2NH2. cyano, C,^ alkyl, C,^ alkoxy, C(0)NH2, C(0)NH(Cm alkyl), COjH, 
C02(C,^ alkyl), NHC(0)(C,^ alkyl), NHS(0)2(C,^ alkyl), C(0)(C,^ alkyl), CF, or 
OCF3) or heteroaryl (itself optionally substituted by halo, hydroxy, nitro, 8(0)^0,^ 
alkyl, S(0)2NH2, cyano, C,^ alkyl, C,^ alkoxy, C(0)NH2, C(0)NH(C,^ alkyl), COjH, 

30 C02(C,^ alkyl), NHC(0)(C,^ alkyl), NHS(0)2(Ci^ alkyl), C(OXCm alkyl), CF3 or 

OCF3); 
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is alkyl {optionally substituted by halo, hydroxy, C,^ alkoxy, Cj^ haloalkoxy, 
heterocyclyl or phenyl (itself optionally substituted by halo, hydroxy, cyano, Cj^ alkyl 
or alkoxy)}, phenyl (itself optionally substituted by halo, hydroxy, cyano, C^^ 
alkyl or alkoxy) or heteroaryl (itself optionally substituted by halo, hydroxy, 
5 cyano, Ci^ alkyl or Cj^ alkoxy); 

the pairs of substituents: and R^ R^^ and R^ R" and R^^ R^*^ and R^ and R^*, 
R^^ and R", R^« and R^^ R^^ and R^^ with either R" or R^ R^^ and R^, R^^ and R3^ 
R" and R^^ R^^ and R^ and R"*^ and R^ may, independenfly, join to form a ring and 
such a ring may also comprise an oxygen, sulphur or nitrogen atom; 
10 where for any of the foregoing heterocyclic groups having a ring -N(H)- moiety, that - 

N(H)- moiety may be optionally substituted by Ci^ alkyl (itself optionally substituted 
by hydroxy), C(0)(Cm alkyl), C(0)NH(Ci^ alkyl), C(0)N(Cm alkyl)^ or 8(0)2(0,^ 
alkyl); 

a ring nitrogen and/or sulphur atom is optionally oxidised to form an i\r-oxide and/or 
15 aniS-oxide; 

foregoing heteroaryl or heterocyclyl rings are C- or, where possible, jV-linked; 
or a phannaceutically acceptable salt thereof or a solvate thereof. 

2. A compound as claimed in claim 1 wherein heteroaryl is pyrrolyl, imidazolyl, 
20 pyrazolyl, 1 ,2,3-triazolyl, 1 ,2,4-triazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, 

pyridiayl, pyrimidinyl, pyrazinyl, pyridazinyl, thienyl, furyl, quinoUnyl, isoquinolinyl, 
dihydroisoquinoUnyl, indolyl, benzimidazolyl, benzo[b]furyl, benzo[b]thienyl, 
phthalazinyl, indanyl, oxadiazolyl or benzthiazolyl. 

25 3. A compouind as claimed in claim 1 or 2 wherein aryl is phenyl. 

4. A compound as claimed in claim 1, 2 or 3 wherein heterocyclyl is piperidinyl, 
moipholinyl, pyrrolidinyl, piperazinyl or tetrahydrofuryl. 
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A compound as claimed in claim 1 , 2, 3 or 4 wherein K\ R^, R^ and R^ are all 
hydrogen. 
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6. A compound as claimed in claim 1 , 2, 3, 4, or S wherein X is C(0). > 

7. A compound as claimed in claim 1, 2, 3, 4, S or 6 wherein m and p are both 1. 

5 8. A compound as claimed in claim 1, 2, 3, 4, 5, 6 or 7 wherein is methyl, ethyl, allyl, 
cyclopropyl or propargyl. 

9. A compound as claimed in claim 1, 2, 3, 4, 5, 6, 7 or 8 wherein is NR"^^^, aryl, 
hetCToaryl, aryl(Ci^)alkyl or heteroaryl(Ci Jalkyl; R'*^ is hydrogen or Cj^ alkyl; R** is 

1 0 aryl, heteroaiyl, aryl(C,^)alkyl or heteroaryl(Cj^)alkyl; wherern the aiyl and heteroaiyl 

groups of R^ and R^ are independently substituted by S(0)qR", OC(0)NR^^R^^ 
NR^^C(0)NR^^R^'^ or C(0)R^^ and optionally further substituted by one or more of 
halo, cyano, nitro, hydroxy, Cj^ alkyl, C2-6 alkenyl, C^^ alkynyl, Cj^ alkoxy(C|^)alkyl, 
S(0),R^, 0C(0)NR2«R2^ NR2^R^^ NR^°C(0)R^^ NR^^C(0)NR'^R^^ S(0)2^IR^^R^^ 

15 NR^'S(0)2R^*, C(0)NR^^^ C(0)R^^ CO^B^\ NR^CO^R^, Cj^^o cycloalkyl, C^^ 

haloalkyl, C^^ alkoxy, Cj^ haloalkoxy, phenyl, phenyl(Ci^)alkyl, phenoxy, phenylthio, 
phenyl(Ci^alkoxy, heteroaryl, heteroaiyl(Ci Jalkyl, heteroaryloxy or heteroaryl(Ci. 
Jalkoxy; wherein any of the immediately foregoing phenyl and heteroaryl moieties are 
optionally substituted with halo, hydroxy, nitro, S(0)kCi^ alkyl, S(0)2NH2, cyano, Cj^ 

20 alkyl, C,^ alkoxy, C(0)NH2, C(0)NH(Ci^ alkyl), COjH, COjCCj^ alkyl), NHC(0)(Ci^ 

alkyl), NHS(0)2(C,^ alkyl), C(0)(Cm alkyl), CF3 or OCF3; wherein q, k, R^, R'^ R'\ 
R^«, R^^ R^\ R^ R^ R3^ R^^ R^«, R^^ R^ R^^ R^^ R*? and R^ are as 
dejBned in claim 1. 

25 10. A compound as claimed in claim 1, 2, 3, 4, 5, 6, 7, 8 or 9 wherein R^ is 2,6- 

dimethoxybenzyl, 2,4,6-trimelhoxybenzyl, 2,4-dimeflioxy-6-hydroxybenzyl, 3-(4' 
dimethylamino-phenyl)prop-2-enyl, (l-phenyl-2,5-dimethylpyrrol-3-yl)methyl, 2- 
phenylethyl, 3-phenylpropyl, 3-R/S-phenylbutyl, 3-cyano-3,3-Kiiphenylpropyl, 3- 
cyano-3-phenylpropyl, 4-(iV-methylbenzaniido)-3-phenylbutyl or 3,3-diphenylpropyl. 
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11. A phannaceutical composition which comprises a compoimd of the fomiula (I) as 
claimed in claim 1, or a pharaxaceutically acceptable salt thereof or solvate thereof, 
and a phannaceutically acceptable adjuvant, diluent or carrier. 

12. A compound of the formula (I), or a phannaceutically acceptable salt thereof or solvate 
thereof for use as a medicament 

13. A compound of formula (I), or a phamiaceutically acceptable salt thereof or solvate 
thereof, in the manufacture of a medicament for use in tiierapy . 

14. A compound of formula (I), or a phannaceutically accqjtable salt thereof or solvate 
thereof, in the manufacture of a medicament for use in modulating CCR5 receptor 
activity in a warm blooded animal. 

15. A method of treating a patient comprising administoing a compound of formula (J) as 
claimed in claim 1, or a phannaceutically accq>table salt thereof or solyate thereof, or 
a composition as claimed in claim 11. 

1 6. A process for the preparation of a compound of formula (I) as claimed in claim 1 
comprising: 

a. reductively aminating a compound of formula (II): 
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DE 


2447947 


A 


17/04/75 




FR 


2247239 


A,B 


09/05/75 




HK 


36179 


A 


15/06/79 




IE 


40052 


B 


28/02/79 




JP 


1316336 


C 


15/05/86 




JP 


50076076 


A 


21/06/75 




JP 


60039678 


B 


06/09/85 




KE 


2950 


A 


27/04/79 




MY 


21079 


A 


31/12/79 




NL 


179731 


B,C 


02/06/86 




NL 


7413358 


A 


14/04/75 




US 


4061641 


A 


06/12/77 




US 


4177279 


A 


04/12/79 




BE 


820827 


A 


08/04/75 
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